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; *M•»'*;.* i.^/i f! i <4 uf btCottit* *i(»-'M fruiif.) 


Author, >c*r. 

Country, Number and type 

reference of animal 


Procedure 


trtulU 


H*«« «t *1., 
MM. 
V.8.A. 
U*l. 


Out VitoounD 

Control Control 
Cholesterol Control: 
Control Control 
CSoirtlerol Control; 
Cholesterol Vitamin D 
ChuhHtrrol Vitamin 0 


NVeliM 
L U) Control 
lit. (1) Cootrol 
lir. UO Nicotine 

IV. <151 Nicotine 

V. <«) Control 

VI. (14) Nicotine 

(Sacrificed at vsrlou* timet) 

Control—no treatment: 

Nicotine—subcutaneous In jections In oil— 
Increasing amount* 2 times per week. 
Vitamin l>—subcutaneous Injections up to 
I: 10* IV. 

Chok-»Un>l—250-530 nay. cholesterol added 
per ICO r. diet. 


I. Infrequent Died U| (alclAc diseas* Without lipid loeafiratioa. 

If. No medial caUiflic disema* but (re-juent lotimtl atheroma formation. 

III. Rare eaietfle mejial de-generation: ro Intima] atfceron*U:uJ daraac. 

IV, 71.e Urreat number ©f at her omatoua lesion «. 

V. No media] calcine diieaie. 

VI. Consistent medial calcific disease. * 


Choi. 

1S<1, 

Korea 

(it). 

Albino rabbits 

1. Nicutinel-6 my./k'y./day intraperU 

tonea lljr. . . 

Cholesterol 1 r /day (In varyiny 
eum bination* with control,), 

IL Nicotine alone. 

QI„ Cholesterol alone. (Sacrificed at <3 day,) 

I. lucreaalny nicotine dosayea were associated with deer*sard atheroma 
formation (findirtra rot statistically significant)! 
tt. Nicotine alone produced no atheroma formation but vi, associated 
with the presence of aortic medial calcification and ebdothcUal 
hyperptaiia. 

III. Chukaterol aldne waa associated with a deflate* locreate in atheroma 
formation. 

Stefanovich 

Female albino 

1. (101 Diet topple- 

PffCfnt Of oortic 

(o both stock and cholesterol-fed animat*, nicotine waa aiao noted to 

•taL. 

rabbi ta. 

merited with 2 0 


Increase aortic ttfgiyeend* content and to decr-aaa aortic free cha¬ 

Mfi*. 

, 

percent cholea- 

with 

ir* terol content. 

U-S. A. 


terol Nicotine In, 

atArrMcIeroria 

, 

UT»). 


tramuaculnrly 

I. 9.4 




1.78 my./k'y./day. 

ir.«.? 




1/7 day,. 

m. o.i 

• 


• 

11. (13) Cholesterol 

IV. .. 



nnlr. 

HI. (10) Nicotine only. 

IV. (10) Control. 

(/jr) Pace, I. H., Lewis, L. A. t Moiku&dix, M. Effect of cigarette smoking ' 
on serum cholesterol and lipoprotein concentrations. Journal of tho 1 
American Medical Association 171(H); 1500-1592, November 14, 

1959 : 

U04) KcrshdauM, A., Bfilet. S., Dickstein. E. R., Feinefrc, L. J. Effect of / 

cigarette smoking and! nicotine on serum free fatty acids. Based on a —-- 

study in the human subject and the experimental animal. Circulation 
Research 9 (3) : 631MS2S-, May 1951* * 

* (joi) Kxr-siiBAUMi A.. Bellet, S., Caplan, R. F., Feinsejms, L. J. Effect of 
cigarette smoking on free fatty acids in patients with healed myo¬ 
cardial infarction. American Journal of Gardiolcrv 10(2): 204-203, 
August 19G2 X£ * X ***' — £*P €rtment8 concerning the *r~‘ - 


?<ct of gmoA;i«y and nicotine upon blood lipid* 

(Hum«n Studies) 


Author, 

tear, 

country, 

reference 

Number and 
type of 
pop ulation 

Smokier 

procedure 

Plasma free 
fatty *cid* 

Serum 

cholesterol 

Scrum 

tHcbrccridca Other 

Coouneota 

Kate 

et aL, 

195*. 

U.S.A. 

U4r). 

IS male and 

T femald 

laboratory 

worker* 

17-51 yean 
•fat*. 

2 nonfiltered 
eiyarr.te* 
la 10 minute* 

•ad blood 
iereU 
measured 
•ver 315. 
minute 

Period. 


K«daftft 

, . • . 

1 

i 

Serum h'poprofn'na 

No chatty a (10 aubjccta). 


Kermhbaura 
at mU 
»«!. 
UJ.A. 
(101). 

SI ms* 
patient* or 
•US IS-72 
year, of t;e, 

7 normal*, 

1 CU D. 

It other 
medical 
diagnose*. 

L It subject* 
smoked 2 
non-filter 
«i pa ret tea 
in 10 
minute*. 

II. • control*. 

III. t subjects 
* rooked 8 

U(*n rut 

I. SSI mEo./E. 
II. *.8aEq./L. 
III. 272-2.5J4 
A&J/U 

No chaOfe. 

No chaoya. 

Tha ant bora consider the In¬ 
crease amony conuola ta be 
fuitofulUy. 


«ir*r«tu« 
to 43 
minute*. 


Kcrahbautt I. 17 male I,. II.. ,III.. ii«a« rue 

«t ptlitnti t non-filter I. H6S MFq./l,. 

1162, with healed In II. KDiiK^/L. 

ll.S.A. myocardial 10 minute*. HI. 232 aEoVL. 

(I9J). Infarction*. IV. NOamukihy, IV. 20#E^j./L. 

IL II non-CHO 

patient*. 

tlf. 13 oorouli. 

KY. II normal,. 


No sMtTerenca found Ww»-n r*. 

• vita follow In* Inhatatloo «r 

• on Inhalation. 

Statistically elynlrtcaat dlfferwooa 
found between lamtiti In 
Croup* It and III and 
Croup L 




" 'JL'V, 1 ; . ■*> s -*- fit}** 
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*1 Ai:( t; hxjtt ritm «/.< cutin t niny the t jf/xet of Mtnoktny uutl nicotine upon blood lipids (cunt.) 

(Human Studies) 

JSM— Smoker* NS =: Kon»mo4fnl 


vTV'. 

I 

V:-'- . ' ' V- 


Number and 
type of 
population 

I normal 
patient*. 


Author, 

* » Mr * 

* ecuntry,, 
r«fcmtci 

Krr».Sbaum 1 

et el.. 

IM3. 

U.S.A. 

. («»). 


Konttinen 40 healthy 
•n«l n»i!rr*l« 

Itajasatral. smoker* 
I9C1. 19-20 >e* ra 

Finland of ar*. 

IliO). 


I Smoking 

■ procedure 

9 standard 
cigarette* 

In i hour*. 

. * Sample* at 
Id, 20, and 
, . 40 minute* 

' *f smoking 
period. 

Fed at fat meal 
, and thm 20 
ware allowed 
to smoke 
citirrttn of 
•• known-nicotine 
content over C 
hour period 
•.V.- |*prr‘>«»mtt<fy 
2) ticirdtn 
consumed). 


Fla *m* free 
fatty acida 

Definite Increase 
at start of 
Cmokinf period. 


Bert: to 
cholesterol 


Serum 

triglyceride* 


NS—definite 
increase at 

< fanura.. 

SS* —del. nits 

Increase at 

< bourn. 


I patient* with trlme- 
thaphan camphor- 
CuUonate (Arfonad) 
pretrealmentand I 
formerly adtenalecto- 
•tiled patients showed 
either minimal or no 
elevation. 


Both free and total unaary 
catecho Lamias* increased with 
■ mowing and the avthor 
considers them as mediator* 
of tbr FFA Increase. 


No change 
In either 


NS—definite 

increase 
at 2 hoar*. 
EM—«light 
Increase 
at2 hour*. 




r - j-urj !/,/ 


‘S female 
medical 
atudt-nta 
22-23 year* 
•face- 


smoked In 
rapid succession 
- a««) sample* 
taken at 10 
# and 30 
minutes. 


ftcta-li pop roUlna defi¬ 
nite increase. ■ 


(320) KoSTTINEN, A., RaJasalmi, M. EfTect of heavy cigarette smoking on 
post-prandial triglycerides, free fatty acids, and cholesterol British 

_ Medical Journal! 1(533-4) : S50-S52. March 30, 1963. | ^ * 

iJOl) KtDp a, M-, Poleszak, J., Pitera, A. Wplyw palenia tytoniu na poiiom . 

tluszczovreow krwi. (Influence of tobacco smoking on the blood lipid • . 

levels.) Polski Tygodhik Lekarski 20(33) : 1452-1-154; September 27, 
si 1965. - 

{£0S) Wenzel, D. G. Eeckloff, G. L. The effect of nicotine on experimental 

hypercholesterolemia in the rabbit. Journal of the American Phar- -■ t ; ^ 

maceutical Association; Scientiflc Edition 47(5) : 333-3*13. Mav IQS* _ ‘ * 

UV7) AET.SKB ATM, A., Bin. LET, S., KhORSANDIaN* R. Elevation of serum cho- 

lesterol after administration of nicotine. American Heart Journal ' ■ 

69(2) : 200*2!0, February 1305. • >. 

■Table A 25 a.— Experiment* concerning the effect of smoking and nicotine upon blood lipidt 

(Animal Studies) _ 


ANIMAL AND IN VITRO STUDIES 


Author, Nualer 

peer. and 

country. true of 

reference popu <s.t ion 

Wcd**I snd 48 ni*J# 


SmoVittr 

procedure 


rUimi free 
four sc ids 


Serum Serum 

cholesterol triglyceride* 


L Untreated comtroi— 

12 subjects. 

II. Regular diet plus 

Q.I percent cholesterol— 

12 sub ject*. 

UL Regular diet plus 2 28 
tagJkgJd** r.lectin* 

In water—12 subject*. 

IV. Diet plus- 

la) 0.1 percent cholesterol 

(b) II* erAr/d-y 

nicotine in water— 
|f subject*. 


Croup II and IV 
•hewed an im¬ 
mediate in- 
* create in plssmn 
cholesterol 4nd 
phospholipids 
with «level* 
with • leveling 
•f response 
*14 weeks. 

Group IV showed 
• furtherin- 
«erase at t-12 
week peeled. 


Tbe author* consider an *N 
seated cholesterol/ phoa> 
phollpid ratio to be a 
notable indication of 
■ theroeenic susceptibility; 
The concomitant increase 
in pboiphoiipid* with the 

cholesterol'may negs 

the imporisr.ee of r.ico- 
tiae-induced hypercko- 
lesterolemia a* sn 
atherogenic stimulus. 


Xerakbaum K mongrel Intraveaou* infusion of 29 
et aL. dog*. mg /kg. nicotine 

1MU in 20 minute*. 

U.S.A. 

llrtl). 

Xo .hbautn 20 adult I. f received IM nicotine 

' *a *L, mongrel dail> for ( weekd; 

l*MiS, dog*. HP to 1 mg /kg. 

U S A. II. < placebo Ihjoctioa. 

|f07). III. « control. 


Definite (oereaae la 
ll/ll ofsnnrilWM. 


■ f. Sigmlicant (ncreaae 

Ini */* duo- 
11. No change. 

IIL No change. 


No change 
In any 
troop* 
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I Animal HtvJlec) 







ANIMAL AND LN VITRO 6TL’1jJK3 




Author, 

rear. 

country. 

reference 

Number 
and 
type of 
population 

Smoking 

procedure 

Serum PUsma free 

triglycerides fatty acids 

Scrum 

cholesterol 

Other 

Comas rote . 

Kershbaum 
«t si., 

I96«. 

USA. 

(toil. 

2d admit 
mongrel 
dogs. 

Intravenous Infusion of nicotine. 

No change. 


a 

The authors report on tbe J 0 

results of the use of at- 1 

thalide (a Beta^adrcnce- • J 

flc blocker), pbmoxy- V 

Wo la mine, and chlor- 
premati^e to block tbe ' 


FFA «ip«(uf lu niciiliof. 
GaIt nc'hetiJe was suc¬ 
cessful and thisconsli- 
tu!«*tn indication (htt 
•watiai stimulates Ilcta- 
adrenergic receptors to 
nk(>« catecholamines 
•kUb. in turn, stimulate 
IK# release of FFA. 


Kershbaum Sprague.- 

*t «L, Duwley 

19S7. Ml 

USA. fat-pad 

Clltf). 


Nicotine perfusion. 


■ Although nicotine perfusion 
•U net associated with 
FFA release from fat tis¬ 
sue, epinephrine did 
produce • significant in* 
crease In FFA release. 
The authors conclude 
that the sympathetic 
nervous system mediates 
the FFA response to 
nicotine In the intact 
AatluL 




{115) Xjeldsen, K., Davcaajuj, F. Influence of prolonged carbon monoxide 
exposure and altitude hypoxia on serum lipids in man. Scandinavian 
Journal of Clinical and Laboratory Investigation 22 (Supplementum 
_ 103): 16-19, 1968. 



O 


Author, 

year. 

country. 

reference 


KJeVIsen 

and 

-> Damp sard 
MC*. 
Denmark 
Uif). 


Kieidseo, 
ttC9. 
Denmark 
I IU>. 


KjeLdarn, 

IMS. 

Denmark 

u«>. 


TABLE A26 .—Experiments concerning the effect of carhon monoxide exposure upon blood lipids 


Number and 

type of 
population 


t male students 23-27 
years of age. 


Smoking procedure 


Five daily one-half hour exposures 
to 0.5 percent CO for 8-10 days,. 
Overall mean COHb resulting 
was 12.6 percent; 


No significant changes in total fatty acids.. phospholipids, or triglycerides. 
Cholesterol showed a significant increase only during the last S days of 
esposure. 


72 female aitino cabbila: 

I. Regular diet. 24 
su hi ecta. 

II. Regular diet plus 
2 percent choles¬ 
terol. 24 aubjevta. 

III. Regular diet plus 
2 percent choles¬ 
terol. 24 subjects. 


24 e a it rated male mlhino 
fatbits. RcmUrdid 
plus 1 percent 
cholesterol. 


I. 12 control and 12 «s parsed 

to gradually increasing CO 
concentrations <0.015-0.40 
percenLI over a 4-wtclt 

period. 

II. 12 control and 12 exposed to 

0.U2D percent CO for 35 days. 

111. 12 control and 112 exposed to 
to 0.0 JO percent CO for 
1 weeks, then O.OJ6 
percent CO for 3 'weeks. 


1 Serum cholesterol concentrstions rose rapidly and then remained slightly 
above control values /or the 4-week period. 

II. At 35 days, the serum chufiriterol concentration la the exposed group was 
2Vj times that in the control group. 

IIL Serum cholesterol concent rations among those exposed were significantly 
higher than those in the control group for 8 week a of the 10-week period. 


12 control and !l? maintained at 10 3erum cholesterol and triglyceride concent rat ions rose to significantly higher 
percent oxygen levels for 4 levels during 3 of (he 8 weeks. No changes noted In serum phospholipid#, 

weeks, then $ percent for 2 ■ 

weeks. 

- — v 
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. '£ 


yV:,::i 


A* 


o 






T.titii 

i; A- i. ,}»iali.i:/ < 

-J ffce.r« 






ildtur, 
»»•!. : 
*ciu«t.rT, 

NunUr anj 
«»M at 

E»*ar W 

H.r.Ual 

rVu- 

kkeO 

elot‘irf 

?ra- 

IhramU* 

ran III Krr akllied 
lkrunl<«- pta.m* 

alailin , (k ilnif 

Puuuc 

rut* ut 

mol 

PHUfaS 

ruuut 

Otkrr 

Ct—iik 

Black* 

•Sat. 

ua*. 

(«). 

ICaJuil " 

•rhita- 
SkrraU 
»atknU. a 
nntnili 
Mwlrata. alt 

It India Kluaia ' 
anauh.eS t 
Mck* 

■MMiM 

•Urv.Unl 

Irani 








rum 

lau 
* (“) 

~~+ 

WaatarJ 

and 

Marph,, 

mi. . 

UAA. 

1(41). 

1 akilr malea 
silk riltirr 
CVI> w r 
COt-ULaUI 
kraof 

aa~A<-r» *S- 
tt »«an a t 

*r» 

aftar 

»«mIi *f 

akalui—nca 

«r nmtinit* 

lion of 

a no line- 

<-) 

(-1 


. <-> 

C-) 

(+) 

4m rasa* 

1+) ' 
bar mar 

Plaubl 

rkmiia# 

Uma 

(=) 

' 

AaAtvi 

a*4 

Utah. 

1*44. 

U-SA. 

Ml. 

ISkeahhe 

Maliat 
MMUtcal 
•twlrnla <35 
rear, at at*. 

Urrm inhala¬ 
tion of ana 

m« (turns 
cisairttr. 

(-) 


(-) (-1 

(±) 

karma* 

I-) 



TAr*«k#*.'«*Ii*Z (lujrota 
Inmltn kerama UL 

Urn* Keaulta 

l-l "*"« V 

lata an ». 

Aakkr 
a« aL. 
1*«. 
lrrk.4 

Id. 

S3 mala 

llalniuul 

kafiltl 

staff 

llnnlnb 
mmuni at 

I aara iwr 
linn 14 
aut>>«U 




1 <+> 



- 


Imhiv at 
saktecSa 
ptratar 

Uii i>jl 
«l tout roU 

St ►<*.*». 



Irhnail 
after . 

Snack Inc 1 
itiuilM 

k» 

Ml Mica- 





T 








TaBLK A27 .—Smolriny ar.d thrombosis <cont.) 





blW. 

r«r. 

mat r)r. 

X«aU> iM 
«»»• af 

Ellrrki 

rirntal ^ 

Wkola 

kk>r>4 

eUttinc 

Pro- 

Ikrcmbia 

Partial Recakllird 
thromdo- (lima 
ftatliA. (iit tine 

rui.uc 

adarama. 

ruuwt 

ruum 

Miami 

Katrlrt 

Wraoni 

Otka* 

--- 

s**»»'l 

M4 

MK 

my 

Mia 

(mi. 

_roj M .ano«— 

|1 

•anal* 
a—ulrra aU 
*rr»taT 
talana 

SaawkeS 2 «*** 
araiua ar 

1 biria ae 
fkawaS 1 
Mwlaa* 
Mi^laXS 
niranlra. 

(-) 

i-i 

(-) 

(+» 

k*m». 




filni*l(iu 

(4-) 

lekarr* 

anoH k 

Mon 

feat. 

I*«1- 

kn*. 

IMI. 

OJA 

(«). 

IS f*mata 
k<MS>lal»a- 
Unu, all 
saalun li¬ 
st rraraaf 

SB*. 

Z osarstcaa 
la 19 








|ia,it,r) i 

Ciuntmi 

+ 

lacma* 


I«4n « «*al* and 

u( 11 fiiaak 

Kara Ota. *™>krr»aa4 

IMS. «"*!•*«( 

PaWnl W f*»aW 

1(H). nanamokrrt 

IS-II ynrt 

•far*. 

S 

In 1 Soar. 

(£) 

(WWW 

*-) 

<+) 

4n.ua il 




* 

ri/vnii* 

SiM 

C^) 

4-craaaa 


Marckl* • malr» an4 

M 4 rtteala 

••4 paliraU 

r»fe, «itk 

1*44. nnau* 

SaMUaS iiviMi. all 
(1(S|. k*»*T 

MHlin li¬ 
st rrara 
«!•«. 

1 tisaretua 
in IS 

SC ar nnlit 
dnniin. 




It) 

*+) 

knnu 




Ilaal uabt 
•tea rattan 
canned a rUa 
h sUteWt 
ftiioWfotn 
arkUk tka 

^ fHnUlai 
arUk riir In- - 

(*-“«■ 
•starlit*! 
frit( arlSa. 


** 

jP- 


(M); ExacKB urn:. H., Jh.. Orma. E., Hartel C.„ PUNSAJt, S. Tobacco RTOoldoc 
*nd bl* xl coijylatibn: Acute eiTcet cn .ptasira Stypyen lime. Ameri- 
c*n Journal of th* Medical Sciences 233; 44£—151. October 1939. 

KcsrjtW,J. F., MuxftlY. E- A. Effect of smoking on blood coagulation 
and platelet survival in man. British Medical Journal 1(5334): 846- 
*49. March 30, 19«3. 

(4) AmrruS, J. L., Mink. I. B. EfTect of cigarette smoking on blood coagu¬ 
lation. Clinical Pharmacolbgy and Ther:»|.e3tiC3 5<4): 433-431. 1954 : 

• (I) ASHBv, K., tiALSY, a. mulak. j. n. u. amoKing ana piatcics s ue*• - 
mss. Lancet 2: 15S-1S9. July 24, 11165. 
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AulllW. 

FM», NtintlM* *r>4 
•uuolrr. Upf-I 
lf((ti«r< papui.liuu 


,. ->•■; 
* ■*-£ 


t«r*iu**jr ■<»•*<* ••<* i ovirnw 
u4 is l> < unit 

Filin'- |itw»ln»4 


tAr^tiua * 

U» i ««>*« I 

•■•km. 4 


gjmbab: 

aCN*<(«t. 

* m Quail m*i akkr aff«L 


•<• .< t . 4 


>m 0 

j i 


T^Jle A30.— Experiments eon<ming tht etezt ofnieotint and rmokinp upon 
£: w - tti* penpnerat xascufar iystna 


It aukitcti I Inchidinr fc**»F amok*™ I w*a* aividiad for tba- affaeta *f 
Ik* (ol!*»la* prornl jtrt on ikin,Usip*ratura: : tlk* inr-slaiua of a 
Ik Ciiarou*. Intii.noo tSravcn »a ampcr p*p*r tu->*. ,«r, m* ad- 
■liilii-rat«n of 1 m«, arM:..**- >ntrar«rvr.uiT. All rdwu ro.-Tnied 
•tlk 4 k-tii« 1 : lamparatut* .’aioiiiiv til moiiai aid 

• Icallni procadiir**. .S'* c&ontot -<r* rotrd fdilammc akam imiuI. 


Kalfaooaod Sholrt.o. 


A aucb*. if «tprrimrntil freurt. ,*«», ccnaiaLiac ef HI g.nou, 
won atudiad for ik» *|T«U o[ ;d**pbrrat*inr and e;nr:i isuiil 
•a akin UmpatalUrc and difiiL or limb plr'.sjrjmOfropSF- Th* aa- 
thira concluded tkal drVp bmtluii* a Lino tou4 uuu«l for Lb* 
ikucn In tompociLvro and bLood flow actal «poa!iae<i*i aad 
■Mod -.bat fonicotinittd cifarnm Cooked li# .uni* or motor 
•aMccaatiictloa a» ltd amad fdiluuriac tto ccaokmr of a ataodard 
dlinllt. 

It reirae »>■<* amokor* war*. ttjliod wit* p Lath nm-ij-i sir bofora 
and afior the «omul and rapid iiikk**t.on of a aianditd urarona. 
TV* author a Bird tfcol rapid inhalation, waa anociatcd ».:h a pro. 
board dcaraaaa *a *<t«mit* ti>ad flow *hil* a mar* accent raw 
af In halation waa folloocd 1 bp- a r.mnlary 't»r>ua in !o«. T« 
author coniHrral lb* fonnar rractioi) u npttmt t'M picRucoV* 
ffe affect of the amokk and lb* Inter to repmcM ih» 5 hj>«!i)*ic 
rwpoDw lo deep krrothir.c. at to* natural mhlai.tt.ua of aa until 
llfirxtc produced thia line trannent decteaae »o doer a* did tke 
natural inhalkiion of :ct* lit Ofarcisa. 


+ = Deflai be affect. 

•Kanlli. utUu * 10 troll* aUtad. «M»i> epeef** #o*dul*U*w Lett no 
neeiuttd Velar* and alter aa*o4ln« p rocedur* wtad. * - - 


<7J) Glynn, M. F., Mustard. J. F„ Buchanan. M. R., Muffky. E. A. 
Cigarette smoking and platelet aggregation. Canadian Medical Asso- 
ciation Journal 95(11): 549-553, September 10. 1966. 
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INTRODUCTION 

In the United States more people die from coronary heart disease 
(CHD) than' from 1 any other disease: furthermore', CHD is the 
ainfle most important cause 0 : excess death anions cigarette 
smokers (55; 57). The 1971 report, “The Health Consequences of 
Smoking” (55). outlined the growing.magnitude of this problem! 
and summarized the relationship between smoking and coronary 
heart disease as follows: 

* 1. Data from numerous prospective and retrospective studies 
confirm the judgment that cigarette smoking 13 a significant 
risk factor contributing to the development of coronary heart 
disease including fatal CHD and its most severe expression, 
sudden and unexpected death. The risk of CHD incurred by 
smokers of pipes and cigars is appreciably less than that by 
cigarette smokers. 

2. Analysis of other factors associated with CHD (high serum 
cholesterol, high blood pressure, and physical inactivity); 
shows that cigarette smoking operates independently of these 
other factors and can act jointly with certain of them to in¬ 
crease the risk of CUD apprcc.ably. 

3- There is evidence that cigarette smoking may. accelerate the 
pathophysiological , changes of pre-existing coronary heart 
disease and therefore contributes to sudden death from CHD. 1 
1 Autopsy studies suggest that, cigarette smoking is associated 
with a significant increase in atherosclerosis of the aorta and 
coronary arteries. 

' & The cessation of smoking is associated with a decreased risk 

.of death from CHD. 

6. Experimental studies in animals and humans suggest that 
cigarette smoking may contribute to the development of CHD 
> and/or its manifestations by one or more oi the following 
mechanisms: 

a. Cigarette smoking, by contributing to the release of 
catecholamines, causes increased myocardial wall itfension. 
contraction velocity, and heart rate, and thereby increases 
the work of the heart and the myocardial i demand i for 
oxygen and other nutrients. 

b. Among individuals with coronary atherosclerosis, ciga¬ 
rette smoking appears to create an imbalance between the 
increased need* of the myocardium and Inn insufficient in* 
crease in coronary blood fiow and oxygenation. 

c. Carboxyhcmoglobin. formed from the inhaled carbon 
monoxidb, diminishes the availability of oxygen to the myo¬ 
cardium and may aiso contribute to the development of 
Atherosclerosis. 

d. Theimpairment'Of pulmonary function caused by cigarette 
smoking may contribute to arterial hypoxemia, thus reduc¬ 
ing the amountof oxygen available to the myocardium. 

e. Cigarette smoking may cause an increase iniplatelfct adhe¬ 

siveness which might; contribute to acute thrombus for¬ 
mation. 

Recent epidemiological] : pathological, and experimental studies 
Add to the understanding of the relationship between smoking and > 
CHD. These studies point i to cigarette smoking as one of the major 
risk factors leading to CHD and help cUrify some of the biomech- 
Anisms through which this occurs. 


Ul.s. Pt'BllC IIC4LTH Sruvtre. The Health Consequent* of Smckiiu 
A Public Health Service Review: 1967. Washington*, U. S. I 
merit, of Health, Education. and Welfare, Public Health Service 
licntion No. 160A, 19.67. It's) pp. . 

’<(37) U.S. Public HrALTlt SrnviCR Smnkinc nr.d Health:, H. port r.t the •. 

’ Tiaory Commute* to die Surgeon General nf the riuotio Health S« n ■ 

Wsthincton, U.S. , Uepart rarnt of Health. Education, and > We -f. : : 
Public Health Service Publication No. 110.1, 196-t.167 pp. 

U S. Public HesiTfi Scrmce. The Health Consequences of Snv^*.- | 
V - A Report of the Surgeon Ccncral: 1971. Wasbirsrnn; U.S. Ny n 
ment of Health. Education, and Welfare, D1IEW Publication X 
(HS>I) 7J-7S13,1971. 4SS pp. 
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Acceptance of Morbidity Statistics. In 1971, Sterling published an article 
in the Journal of the American Statistical Association (66: 251-257), analyzing 
the statistics used in the earlier documents. The article is reproduced in 
its entirety. 


A Review of the Claim that Excess AAorbidity and 
sterling* Disability Can Be Ascribed' to Smoking 


THEODOR D. STERLING* 


fAaorficfe omolyiet en HfW report on molting and morbidity band on a tfOdy 
Suffering from fw-o me/or flcwi. First, the data octuciiy presented m the report may 
•of worrant the tct.tlu. non <AaI tigsrelfe molting lends to increases in disease and 
disabilities [femde incierj, by and farce, .report fewer diiz cses than do fernate 
mon-tmokert, or.d noderote smokers, torr:pritie,g over 72fo,of Ifio imotlrn,g 
population tor nicies end over. 86% for femcfei , rrport the fewert number of 
^ueoiei ond hare the Voweil provofcnce raici for bolS ran end women); second, 
loodeqvote attention has been paid (o the pottntiol Lv'cence of rations aspects 
rnf the surrey method on these findings. Thtre oppeert io Lc icverof obviov* 
N«rcri of error far which csjvrfAienlf were not mot/*. 

■t 

1. INTRODUCTION 

In 19G7 the U. S. Department of Health* Education* 
l and Welfare published ift report entitled Cigarette Smoking 
' and Health Characteristics which offers 

•* . .statistics .. . on selected health chs net eristics and cigar- 
cite sacking habits of the civil is a, ; ; on:::5;i:utioaal papula* 

. lion 17 years and over in vne United Stales during the period 
. July 190 -Wune I 9 C 3 [ 10 ,.title page). ; 

The report is careful not to claim that it establishes a 
relationship between smoking and chronic and acute ill¬ 
nesses and disabilities. However, it has become the basis 
* for a number of claims that smoking causes a large variety 
of illnesses and disabilities. These claims are summarized 
..in an official report by 1IEW which makes specific claims 
about the total days Americans arc supposed to have lost 
from work or spent at home “because cigarette smokers 
have highor disability rales than non-smokers” [22]. 
These figures are large—77 million dhys lost from work, 
SS million' days spent in bed, COG million days of re¬ 
stricted'activity. While none of these figures even appear 
in the original study (they are estimates said to be based 
on figures contained in that study although the estimating, 
procedures arc nowhere published), the same figures are 
ilUo used widely and continuouslyin pamphlets circulated! 
by the National Clearinghouse for Smoking and Health 
and are repeated in a recent information publication 


C: 
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Ifstimwny on iAj.nl - \\S*». tv Cl;!c iuMii:. t on.«wr *e Oum«i.itlr« 

... -.-.i— *•-** ?(j,- :#m. Clmirmon. 



prepared by a private contractor ($]. Vet. the data pro¬ 
vided by the National Center are extremely ambiguous. 
(With clever manipulation, they could be made to sup¬ 
port the contention that smoking is even beneficial to 
heal t hi) 

Specifically, the study on cigarette smoking and mor¬ 
bidity suffers from two major flaws: 

1. The data actually presented in Cigarette Smoking and 
Health Characteristics may not. in fact, warrant the 
’conclusion that cigarette smoking leads to increases 
in disease and disabilities: 

a. Female smokers, taken as a group, by and large 
report fewer diseases and disabilities and their 
prevalence rates, computed on the basis of these 
reports, are generally smaller than those lor non- 
smokers. 

b. Moderate smokers (those who consume less than> 
a half or less than a full pack a day)i very often 
report the fewest number of diseases and have 
the lowest prevalence rates for both men and' 
women. If the conclusions of the report hold, 
they do so for heavier smokers only who com¬ 
prise considerably less than half the sample of 
smokers. 

2. Inadequate attention has been paid to the potential 
influences of various aspects of the survey methods 
on the findings. Specifically, there appear to be a 
number of obvious sources of bias and error for 
whichiadjustments were not made. 

The sampling plan of the National Health Survey 
follows a multi-stage design which permits a continuous 
sampling of the civilian population of the United Slates. 
Tlio first stage of this design consists of drawing a sample 
of 337 from about 1,000 geographically-defined Primary 
Sampling Units into which the United States has been 
divided! The PSU is a county, a group of contiguous 
counties, or a standard metropolitan! statistical area. 
Within rSUis,,ultimate stage units, called segment?, are 
defined in such ;i manner that each segment contains an 
expected 000 households. Iktch week a sample ufiabout 00 
segments is drawn. Household members in the approx:- 
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Excess Morbidity, Disability, and Smoking 

It is thus not sufficient to report an increase in disease 
among heavy smokers: without clarifying if smoking in 
ony amount results in an increase in disease. 

What-is-"moderate" or "excessive" smoking is difficult 
define. We have taken a reported smoking rate of one 
^ half pack or less as moderate but include also:the group 
reporting a smoking rate of one half to a full pack a day. 
In so dbing, we clearly deal with the majority of smokers, 
so that observations on them ought to: receive proper 
attention. After all,, no fewer than 1 72.G percent, of the 
males and SS.5 percent of the female smokers reported' 
that they smoked n pack or loss a day presently. Although 
these percentages decline somewhat if smokers are 
grouped by heaviest amount smoked daily, those who 
smoke less than one pack a day make up the overwhelm* 
ing majority of the smoking population. (Jtclfcvant figures 
• are summarized in [lG, Table 3; pp. 27-S].) 

The report' stresses that rates of most diseases and 
disabilities increase with increases in the number of 
cigarettes smoked. In a way, this is correct. There is this 
parallel increase in disease and smoking. The trouble is 
that, as often as not, non-smokers report disease rates 
that arc greater than those reported by smokers who con¬ 
sume less than a half or full pack a day. Table 2 com¬ 
pares observed prevalence* rates and prevalence rates 
adjusted for peculiarities and difference in age distribu¬ 
tion bettveen moderate smokers and non-smokers. 

O Moderate smokers, whether male or female, tend'to re¬ 
port less disease than do non-smokers. Similar observa- 

ToWe 2. ESTJ/.U7FD UNADJUSTED AND AGE-ADJUSTED 
mVAlENCE RATES FOR DIFFERENT CHRONIC CONDITIONS 
FOR 100 MODERATE- AND NON-SMOKING 
MALES AND FEMALES* 
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tions arc trim for reports of disabling ronlinements. The 
number of disease categories for which moderate smokers 
report a smaller prevalence differ for adjusted and um 
adjusted prevalence rates. Of those who smoke one half 
pack or less, males reported fewer diseases in six out of 
seven disease categories (adjusted or unadjusted) and 
females reported fewer diseases in six out of eight. For 
smokers who consume between a half and a full pack a 
day, males reported fewer diseases in six out of eight 
disease categories and females in five out of eight (for 
unadjusted)'and three out of eight (for adjusted prev¬ 
alence rates). 

Of course, the non-smoker category* may include a cer¬ 
tain number of persons who do not smoke because of 
chronic illness. Yet, there is no substantive evidence 
offered that this is so or that moderate smoking is not 
prevalent- among individuals who are ill from a number of 
causos. On the other hand, we cannot explain'the higher 
prevalence of morbidity among non-smokers because a 
certain number of the very ill smokers may have been 
urged or forced to join the non-smokers. We purposely 
selected persons who never smoked to compare with' 
moderate smokers. In short, while the peculiarities in tlie 
relationship between the amount smoked and the number 
of diseases reported make it difficult in the extreme to 
explore and explain these data, it is not easy to see what 
purpose could be served by hiding this pertinent result by 
a blanket statfcmcut that the increase in disease appears 
to be related to the amount smoked! 

3. WHAT WERE THE POTENTIAL INFLUENCES OF THE SURVEY 
METHODS ON THE FINDINGS? 

The National Center for Health Statistics has been bn 
the forefront of developing and investigating probability 
sampling methods, attendant .survey methodology, and 
sources.of error and ways to adjust for thorn. For this 
reason, it is not easy to understand why so many, poten* 
tial sources of bias were simply ignored! This is doubly 
surprising because the basic methodological'investigations 
that have shown only a small correlation between, the 
incidonee of mcdically-documcnted disabilities and the 
estimated number of these same diseases derived from 
questionnaire interview methods coir.c from two widely- 
known .and wcll-respcctcd studies sponsored' by and 
published through the NCH3; These detailed studies had 
shown that proxy responses tend to suffer from errors 
roughly twice the size of those which result fromi sell 
respondents [13, Id]. One of these studies is especially 
relevant because it demonstrated that ‘•’psychologicalor 
"sociological" 1 factors have profound effects on the size of 
errors in. responses of proxies, much more so than on 
responses that came from self respondents [l l]. 

An interview technique which'obtains data about a 
larger population by interviewing those members of a 
household! wllo are fortuitously present when the inter¬ 
viewer calls was, in fact, recognized 1 during llio inception 
of the National Health Survey as a serious source of error 
and the budgetary limitations forcing this procedure upon 
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the survey properly lamented [ll, 12]; Yet, national 
estimates on the cfTcct of smoking are based on these 
same data, with the fond hope that errors inthem are 
randomly distributed throughout all categories of in¬ 
formation so that estimates of different categories (such 
as for smokers and non-smokers) arc not affected differ¬ 
entially. 1 Given.the public nature of debate on smoking 
and health in. the press and on television, there is surely a 
good possibility that proxy respondents may be affeoted 
by opinions and beliefs concerning smoking and, accord- 
ingly, color their answers tb interviewers. Similar prob¬ 
lems exist for such obvious potential sources of bias as 
employment or non-employment or for other “charac¬ 
teristics” of respondents. 

* 3.1 The Smoking-Proxy Bios 

The survey obtained records for 41,743 males. Of these, 
29,322 were reported to be smokers. Only 12,4-10 smoking 
males reported directly about their disease and dis¬ 
abilities. Of the smoking males for whom information was 
obtained by proxy, the largest group had information ob¬ 
tained from their spouse. Counting only wives who either 

* smoked or did not: at the time of the interview, there were 
11,440 such male smokers, comprising approximately 40 
percent of the sample of malt smokers. It may be reason¬ 
able to suppose that among non-smoking, informants 
(mostly wives) there are those who do not smoke because 
of the belief that smoking could be harmful. By com¬ 
paring the number of diseases reported for smokers by 
informants who do smoke and informants-who-do not 
smoke, we can isolate to some extent the effect of the 
belief (that may be held cousciously or not) thatismoking 
5s harmful in terms of the number of diseases each group 
reports for their smoking husband. 

The 11,440 male smokers were divided into the 5.G7S 
proxies whose wives had never smoked and the 5,5G2 
proxies whose wives smoked at the time of: interview. 
The percentage of smoking males for whom one or more 
chtonic conditions were reported by the wife, the per¬ 
centage for whom different kinds of chronic conditions 
were reported, and the average number of chronic condi¬ 
tions reported for eachi proxy for whom diseases were 
reported arc shown in Table 3. As can be seen, non¬ 
smoking wives uniformly reported more disease lor their 
smoking husbands than did the wives who themselves did 
smoke. But not onty were more individuals reported ns 
having disease by non+smoking than by, smoking wives,; 
but the number of diseases reported for each husband was 
also affected by whether or not the wife smoked. 

The comparison of the number of diseases reported by 
smoking and noinsmoking informants is of special signi¬ 
ficance for the category, of bronchitis/emphysema. Since 
smokers oftcu cough, the question may be raised to what 
extent this cough is perceived by non-smokers, as a sign 
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Table 3. PERCENT OF PROXY SMOKING MALES FOR WHOM 
CHRONIC CONDITIONS, RESTRICTED ACTIVITY, CONFINE¬ 
MENT TO BED, AND LOST DAYS OF WORK V/ERE REPORTED 
BY SMOKING AND NON-SMOKING WIVES* 


CanAitlon 

mf* So.> 

Mt t«U 

lilt 

tsoiti 

On« or ■.» .t>rjHi^ 

$r.?u 

$* .0*4 

Heart dliiiii 

i-w 

i.oo 


i.ii 

$.14 

iroacMt »»Q, 

. Ml 

1.7$ 

Chronic fttnuiltU 

. n.i* 

11.0) 

ftptic ulcer* • 

4.7$ 

4.77 

brnUne* sf tittrtcul dirf bic,«M 
•( IUmii: 



I«mlctf4 litivttjr Uiy* <urii| 

1**1 t.O k(«ll 

1J*Q 

7.4* 

Days Spent In b*J during list r«U 

12.41 

17.11 

Days lost fm* work Jurin, last 
two weeks 

4.41 

$.43 

nutter of, all chronic 
consttton, report*J 

l.t< 

1.77 

Attrii, fiurfctr of rmrictfj 4*j s 
brcwH of lllhoss: 


- 

Avsrst* mtrktrj activity 4a«t 
luring 1 .it t.o -works 

$.4$ 

S.S4 

Aw*r (jti spent In k*J JurU| 
last year 

24.44 

• I*. 14 

Average Jays lost fro* work 16rU| 

. last t.o MfU 

S.M 

4.00 



* From dntc supplied by the N stlonaJ Center for Health StstlsMcs. 


of disease while it may be largely ignored by smokers as a 
simple response to irritation. Certainly it would: be un¬ 
reasonable to suppose that the wife's failure to smoke 
causes an increase in the number of instances of husbands 
with bronchitis and emphysema (or of any other chronic 
disease). 

Very much the same picture emerges when we compare 
the number of restricted activity days, days spent in bed,, 
and days lost from work and the average number of such 
lost days reported by wives who smoke with the number 
reported by wives who do not smoke. The percentage of 
males for whom it: is reported that they have lost days is 
uniformly smaller if the wife reporting these disabilities 
docs smoke than if the wife docs not. The same is true for 
average number of days reported with the exception of 
work-loss days where smoking wives report more work 
days lost than nonsmoking wives. _ 

Since the difference in the raw prevalence of reported 
diseases and: disabilities as described in [l6] is often no 
larger and sometimes even smaller than the prevalence in 
reported disease and disabilities between smoking; and 
nomsmoking proxy informants, it is not impossible that 
the observed difference in prevalence between smokers 
and non-smokers may have been due to these psycho¬ 
logical factors. In any case, it seems a pity that the proper 
adjustment for this factor was not included liii tile analysis 
cflhoNCllS data. * 



. J v /' 
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X. 

Source: https://www.industrydocuments ucst.eduydocs/^fkTOU 
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Excess Morbidity, Disability, end Smoking 
3.2 The Adequacy of Age Adjustment Methods 

C There are several methods of comparing two sets of 
,tcs when large confounding effects may diiTcrcntiallv 
distort them. One of the obvious confounding effects in 
' comparing disease rates is age. Disease rates are obviously 
“ related to age, with the highest rat os occurring among the 
very' young and the aged. If the age distribution for 
sfnokcrs and non-smokers were similar^ then rates of dis¬ 
ease among them could be compared directly. However, 
the age distributions of sampled smokers and non-smokers 
were quite different. Thus, observed differences in disease 
rates between smokers and non-smokers may be related to 
differences in their age distributions rather than to the 
fact that they differ in smoking habits. The data'im the 
report Cigarette Smoking ana Health Characteristics were 
adjusted, therefore, for peculiarities of their age cliitribu- 
iion.There arc, however, two objections to the analyses in 
the report. 

Adjustments do not go far enough. There are a number 
of differences between smokers and non-smokers other 
than age and sex that need to be considered. Observed 
differences in rates between smokers and non-smokers 
may be related to differences between the two groups on 
such factors as employment status, directness of inter¬ 
view, characteristics of proxy informants, and so om 
Secondly, the indirect method of age adjustment used in 

C Sc report is most easily affected by extraneous factors 
nd ought not to have been used. 

The figure gives some idea of the differences between 
male smokers and non-smokers on employment status 
and directness of interview by age. (The distributions are 
as markedly different for females, but not shown here.) 
Although we cannot simultaneously adjust for all these 
factors freyn the data at hand; some indication of the 
effect of the employed-unemployed!dimensionion reports 
of diseases and disabilities may be inferred from Table 4. 
The effect of differences in age distributions by employ¬ 
ment status or directness of interview on number of re¬ 
ported diseases may well mask a much more: profound 
cfTcct due to smoking or,,quite to the contrary, cause such 
an effect to appear when none actually exists. Consider¬ 
ing the profound.differences in age distribution existing 
between employed and unemployed members of the 
sample or between direct and proxy, respondents, it is 
difficult 10 judge what indirect age adjustment actually 
accomplished. Jt would have been more appropriate under 
the circumstances to use a direct age adjustment method! 
or compare agc-specific. disability rates. (All other reports 
on the same data published by XCI?.S do report more 
detailed nge-speciMc rates;or use a direct method of age 
^adjustment that reflects agc-spccific rates more directly, 
the indirect.method of age. adjustment used only in 
tliis report and no other. This npurt does pre-ent age- 
spcciHc data, but fur large age ranges as 17 to-1 I ti -bj totil, 
and over (TV years, which is: really not of much help.) 
Detailed age-speeine rates then should 1 have dvim shown 
and adjusted for iiiflurticcs on n>poH"CS due to employ¬ 
ment and proxy status at the very least. 
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AGE D/S7K/BUT/OM OF VALES—BY” EMPLOYMENT STATUS 
AND BY DIRECTNESS OF INJERVIEY/' 


40h 


Non*imoking Males - By Employment Status 


*' H m 


n 


pflCmployd 

Employed 




Smoking Males 



age groups 

• From d»t» supplied by lbe Nitioa»l Ctoter/or Health Statistics. 


3.3 How Many Smokers Are There? 

The prevalence of: smoking in the XHS sample is of 
prime importance since, after all, smoking is the inde¬ 
pendent variable inithe comparison. Vet, nowhere do we 
find an attempt to assess the accuracy with which num¬ 
bers of smokers or non-smokers were obtained. There are 
two well-known studies available that make comparable 
observations of the distribution of smoking in the U. S. 
population. It is interesting that both differ quite em¬ 
phatically from the age distribution of smokers and non- 
smokers obtained from, the household interview [5*. 7). 
These differences are Mimmarized in Table 5 j Again, the 
difference is mucin larger and much' more pronounced 
among males than iVmnliv*. nm.-i likely because there were 
many more proxies among iln* former. 

These datev necth not indicate that the XCIIS survey 
wan- plagued hy I'xropiimialty large errors in counting 
smokers and non-Mnok-ws. After all, the error may have 
been in Hammond's or Ifean^zel's studies. However, it is 
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Source: https://www.industrydocuments.ucsT 
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- r«We 4. PERCENT OF SAMPLE POPULATION EXPERIENCING DISABILITIES , BV EMPLOYED AND UNEMPLOYED' 


o 

g= ■ ‘ :■ ■ - 

Employment 

Status 

Bed 

confinement, 
last two weeks 

Bed 

confinement 
last year 

Restricted 
activity last 
two weeks 

Short Hos¬ 
pital stay- 
last year 

One or. 

. norc chronic 
conditions 

Three or 
more chronic 
conditions 


Employed 

3.8 

11.0 

• 

Hales 

7.7 

7.7 

54.2 

11.5 


Unemployed 

7.9 

19.5 

30.3 

12.8 

69.9 

30.6 





Females 





Employed 

5.7 ! 

13.9 

10.0 

11.3 

S5.8 

14.9 


Unemployed 

8.1 

18.0 

IS.4 

18.6 

66.0 

25.5 


> * From d»U mppliad by tbs N»tioa»l Center /or Heatth Sututice- 

clcar tint even for such a simple question as whether an 
individtial has ever smoked, large errors appear if a data 
gathering procedure relies heavily on proxies. Again, it 
would have been important for the credibility of the 
study if more attention had been given to the accuracy of 
smoking histories and discrepancies between the survey’s 
results and that of other studies examined. 


4. CONCLUSIONS 

Surely it is important to know to what extent smoking 
harms the population of this country. It may be even that 
given existing budget limitations, better methods of 
inquiry thani a household sampling survey may not be 
available. Yet, it hardly helps to clarify this problem if 
data resulting from methods that are known to produce 
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Table 5. COMPARISON Of NON-SMOKERS' AGE DISTRIBUTION* 



Sex and 
•8* group 

Kuriler of 

non-snokers 

from 

KHS a 

Number of non- 
snokers expected ’ 
according to 
Hcanszel, et al. 

Percent difference 
between observed 
and cxpocted for 
Heansrcly ct al. 

NurJjer of non- 
snokers expected 
according to 
Hammond c 

Percent difference 
between observed 
and expected 1 
for Hammond 

■ 

Males 

- 





■ ~ 

18-24 

4,396 

3,721 

IS* 


_d 

~ T- •' » _ 

25-44 

4,926 

4,734 

4 


d 


45-64 

4,406 

S,274 

20 

5,4 83 

24% 


6S* 

3,299 

4,376 

33 

3,913 

18 

: • 

Females 













... 

18-24 

6.765 

6,691 

1 

__d 

__d 

'f. 

25-44 

11,019 

12,740 

16 

J 

m d 


45-64 

11,723 

14,490 

23 

13,259 

12 


6$> 

8,250 

8,756 

6 

8,666 

5 









• Asobttined from l.oiucNoli iii(orri*«» ftilbtlio number non-tmoker* LajsJ on {to ttudiaiof tobacco.tiiiolinif pnUtrntof lb* U-5. population. 

• Source: [10. Jslils 1, ftV 2l+4\. 

• Source: I 

• Xot f ivon. . . 
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large errors and are possible 'sources of bias are subjected 
to inadequate and perhaps inappropriate analyses and not 
^N>ugh attention is paid to the potential; influences of 
^.rious aspects of the-survey'methods on these findings. 
Perhaps if any lesson is to be learned from this issue, it is 
not that smolung causes untold diseases *and disabilities 
. "and loss from work, but that claims, about such con¬ 
troversial topics need to be carefully and intelligently 
reviewed, even if they arc made by public agencies or by 
other generally reliable sources. 
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. EPIDEMIOLOGICAL STUDIES 

A prospective study of 073 men born in 1913 ini Goiioborg, 
Sweden, was undertaken in l9C3 (5i t ,5i»l. The proportion of myo¬ 
cardial infarctions among cigarette smokers was significantly 
greater than among nonsmokers (P <.05); and!the incidence of 
myocardial infarction rose with increasing,cigarette consumption 
(tabU* 1). Of the 35 individuals who experienced a myocardial in¬ 
farction between 1963 and 1970; only two hart ibeen nonsmokers; in 
the whole population of men bom in 1910, ,50 percent were smokers. 

Although angina pectoris was more common in smokers than' 
nonsmekers, the difference v,as smaller than for myocardial in¬ 
farction and was not statistically significant (5-). 

Fafienbarger, ct at. (JJ) reported!on the health experience of 
3,263 longshoremen'Studied over the past 13 years. During ihis in¬ 
terval 1,033 were known to have diedj35d dying front iCHD: Long¬ 
shoremen who smoked more than 20 cigarettes a day faced a risk 
of coronary death'which.' was more than twice as great as that of 
the group made up of both nonsmokers and smokers of less than 20 
cigarettes a day (P < .01). 

Keys, ct al (£0)i analyzed the 20-year CHD incidence among 279 
Minnesota men aged 47 through 57 yearn who were CHD free at 
entry into the study. The relationship of cigarette smoking habits 
at the start of the study to the subsequent incidence of CtlD was 
examined. The originally published table of resuita was incorrect 
and the authors have supplied a corrected table which'appeared 


In. a later issue of the 

same journal (table 2 

), The morbidity 

ratio for “hard CHD” {CUD deaths plus myocardial infarctions not 
resulting in death) among those smoking more than 10 cigarettes a 

Table 1. —Incidence ( 19GS-1970 ) of, heart infarct in rtUtion to 

tobacco consumption 

in “The Men Bom in 

19 IS” Goteborg, 

Sweden. 

H = 855 


e«a*4I.f 

H**rt. Infarct 

«Uui*<U<M 

H«™W 

r> r«»t 

Nr»er smoked 

( 2) 

L0 

■ = 207 



Stopped smoking 

(2) 

JjO 

• a —168 

Cigarette s.iwkcrs 

(U) 

*J0 

1-14 cis/day 
» =234 



1S-24 eic/diy ‘ 

B = 13« 

( •) 

TO 

£2ScIgfdfty 
» = 33 

( <) 

12.0 

Pipe/ciyar 

( 5) 

TJ> 

a = 75 
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(5?) TIb»lin, G., WitnctMsrH, L. Rukning och kororaarajukdom, (1);: 1JU3. 
«r* man.. (Smoking and coronary disease (5) :; Men born in 1913.) 
L*kartidniis*tn .67l3): 1M-155, January 7. ,1970. 


(4*) Pafttsbaroch, R. S., J*., Gima, A. S.. LAtciiusr. M. E., Black. P.. A, 
Characteristics of Jong*foremen related to fatal coronary.K<art n. .case 
and strai». American Journal of Public Health ar,d t)i< Nation's Health 
«UT) : 13G2-1370, July 137 L 


(JO) Keys. A., Taylor, H. L,, Blackburn, H., UftozEK. ,J., Anderson, J. T., 
Simonson, E. Mortality and coronary heart diseise ara?r; ,nvo s'.eJ- 
ted for 23 years. Archies of Inttri.at! Medicine 1U3(C) : 

August 1971. (Table 2 modified by personal communication October 
1971.) 
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TABLE 2. —Cigarette sir-oking of entry and subsequent 20-year CHD 
incidence among Minnesota mens 


*#• 

Kw>lw 

*d ItM. 

Kr*n 

Jookinc k 
Supped 

■ bil (ciftr* 
<10 

tn/4*r) 

Ift-lft 

>10 

47*48 

53 

%»iih habit 

23 

19 

9 

19 

30 

49.50 

51' 

Cc w.lhlh3bit 

S3 

20 

14 

10 

23 

61,52 

€9 

Ce ikTlh habit 

33 

26 

14 

14 

13 

63,54 

53 

f /c with habit 

36 

30 

t 

13 

13 

65-57 

51 

% with habit 

24 

33 

I 

18 

17 

47-57 

277 

Number of men 

S3 

71 

30 

41 

52 

47-57 

277 

Hard. CHD rate < c r> 

12.0 

15.5 

10.0 

17.1 

21.2 

47-57 

277 

Hard CHD rate* JEl 

~ 3.6 

+ 4.3 

- 6.5 

- 5.9 

- 5.7 

47-57 

277 

Hard CUD 'Morbidtty 







Ratio 

1.00 

1.29 

S3 

1.43 

1.77 

47-57 

277 

AU CHD rate (r*> 

-21.7, 

-21.1' 

*16.7, 

—19.5 

— 26.9 

47-57i 

277 

All OHIl rate (SE) 

± 4.5 

- 4.8 

- 6.8 

- 6,2 

* 6.1 

<7-57, 

277 

All CHD Morbidity, 








Ratio 

1.00 

.97 

'.77 

.90 

1.24 

• Ci». 

lf*U« • 

imak<>>« lltiU. fc* X* ,G 

U*t al O' 

c 24,T««r f< 

Inc id* 

X* 

Ik« >00 »*> > 


Of th* rx« 

1. "M»»d CHD "—CHD; 

a#**h ft 

l**MI«»l 

Wtnu 

. -AU- 

»ra «u>. 

t CMQ 4 

•***«**- " 
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day is similar to that reported from the largo prospective studies. 
However, with the small number of cases in each smoking category* 
there arc no statistically significant inlYi-re-ncci in the incidence of 
CHD between the c:\tegortes. cither singly or combined. 

Retrospective studies, of CUD have recently lx*en roportcdfroin 
Czechoslovakia. Sweden, Norway, and India which corroborate 
earlier studies linking cigarette smoking with excess CUD morbid¬ 
ity and mortality. 
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The Prague study (10) included *113 men between the apes of CO 
and 64 years, Significantly more <P<.0.1) individuals with a 
•‘probable” myocardial infarction i were found among cigarette 
smokers than among nonsTr-Aicrs or pipe and cigar smokers, 

\ The smoking habits of 120 patients with myocardial infarction 
who were hospitalized in G-KcWg wore compared 'with those of the 
entire “men born in 1013" population sampU* ur.,52); A signif¬ 
icantly (P<.01> greater number of smokers and!heavy smokers 
(more than 13 cigarettes a day) v.:ere found in tho myocardial ih* 
farction group than in the population sample., 

The Bergen,,Norway’, cross sectional study of 2,117 women and 
2,472 men documented a relationship between smoking and CHD'in 
men, which was most marked in the 50 to 59 year old ace group 
(Itf). No effect of smoking on the prevalence of GHD in women was 
demonstrable in this study, and the effect in nien did not appear 
to be rotated to the daily number of cigarettes smoked. 

In New Delhi, 100 “ivell documented” cases of ischemic heart 
disease were compared with an equal number of control cases (5);. 
In this study, significantly mare iP < .01) of the case group smoked 
cigarettes regularly than the control group (Morbidity Ratio = 2.1). 

ilulcahy, et ah fd<3) recently found a positive association between 
coronary heart disease mortality* rate and calculated per capita cig¬ 
arette consumption in 21i countries: He interpreted the results as 
being consistbat with the hypothesis that cigarette smoking is a 
Significant risk factor in CHD mortality. 

Stamler, ct al. (J7) found that, for both men and women the 1964 
CHD mortality rates in 17 developed countries were relhted to aver¬ 
age annual per capita cigarette consumption. 


(iS) Fodor, J. Rokning och koron.nrsjuktfom (4) :: PraRiturfien. (Smoking 
■nd coronary iii$ea*« (4) : The Prague Study.) Lakartidnin^n 67(2) ■ 
* 150-lSli. January 7 i 1970. 


(ii) Elmffiot, D. Rjfcmngoeh koronarsjukdom 1 ( 8 ). Rckvanor hoa palienter 
med hjartinfjrkt. (Smoking andi coronary disease iS» t Smoking 
habiti of [atients with heart infarction*.) Lakartidnif.^ta 67(2)s 
163-169, January 7, 1970. - * • _ 




(42) WlLH FlMSEX, L. The myocardial infarction clinic in Goleborg—: 
Conization and preliminary result*. Pehr Dubb Journal,en 3: 43-1 
I960. 
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xtudicn. (Smoking and coronary diioase • (3): The Study;) 

LaJrartidnincen 67(2) : 143-149. January T, 1570., 

,<*V BaKSAI.. R. D.. CttABLANi, T. D., Gi'latj, P. V, Ani«pidcmiot.»"|cal study 
v of ischaemic heart disease in patient* attending the ca rihc le .ry clinic 
at th« All MS, New Delhi: Indian Medical Journal u4 <4): Sl-oZ, April 
10"« 
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INTERACTION OF SMOKING AND OTHER RISK FACTORS 

The Report of the Inter-Society Commission for Heart Disease 
Resources summarized the evidence indicating that three risk fac¬ 
tors (hypercholesterolemia, hypertension, and cigarette smoking) 
are properly designated major risk factors'for premature CH 
{28}. Other possible risk factors including obesity, physical inac¬ 
tivity, diabcLes mellitus, elevated resting heart rate, electrocardio¬ 
graphic abnormalities, a positive family history of premature CHD, 
and psychologic and social factors have also been described (51* 
55. 5(7), 

' In the study of 973 men born in 1913 in Gbteborg, Sweden; sev¬ 
eral coronary risk factors including elevated serum cholesterol, ele¬ 
vated serum triglyceride, low physical activity, at work, and smok¬ 
ing were found to be related to an increased task fdr:the development 
of coronary heart disease during the subsequent years of the study. 
Failure to find a relationship between' hypertension and an in¬ 
creased risk of CUD may have been due to the lack that all patients 
with hypertension in 1963 have been under treatment since that 
time. 

Tibblin and Wilhelmsen (5J) found that as a patient accumulated 
more risk factors his chance of developing CHD bo came substan¬ 
tially greater. Werkb (£2) reported'from the same Cdteborg study 
that patients who were smokers, had sedentary jobs, and had both 
elevated cholesterol and triglycerides experienced a 4-year incidence 
of new coronary events of about 39 percent: the 4-year incidence 
among those who exhibited only, one or two risk factors was much' 
lower, ranging from 0 to 3 percent. ECG changes and anginal pain' 
were included in the definition iof new coronary events. 

P Paffenbarger, et al. (C2) evaluated coronary risk factors in the 
I study of 3,20:1 k-nrshoremcn. They found that; with it he exception 
I of diagnosed heart disease, smoking was the most important factor 
Ipredictive of higii risk for coronary mortality. 

Keys, et al. (39) in the study of 270 Minnesota men. concluded 
that a positive cold pressor test, elevated scrum cholesterol', and 
elevated systolic blood pressure had major predictive power for 
CIID death or infarction: in their analysis smoking seemed less 
Important 


?*,* ISTLR-Socimf COKMlSS.CN* FOR He VKT DISEASE RESOURCES. Athcro- 
icterom Study Group, Ep.dcn.iobs>* Study Group. Ft iniajT P^'^-- 
tion of the atherosclerotic diseases. Circulation 42(o) : A-a-rtSay De 
ccmber 1970. 


/(5J) U.S. PtBttc HiutTH Service. TKe Health Consequences of Smoking. 

1968 Supplement to the 1967 Public Health Service Rt\ i*u. Waihirg- 
ton, U.S. Department of Health, Education, and Welfare, Ptfcl:: 
Health Service Publication No. 1695, 1963. 117 pp. 


(41) WEluto,' L. can we prevent heart disease? Anna!* of Internal Medicine 
74(2) : 27S-2SS, February 1971. . . . 
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E gdemiofoqi cjtudiea. The study of (42) Paffenbarger et al. show more 
than what is stated in pages 462 and 463. The smoking data refers only to the 

hioh •ard'Tow ° re r en ’ Furthermore * the § rou P was artificially divided into 
nigh-and-low- risk groups and the mortality rate was greater for individuals 

l h ;ZZ: l r aCtiVe than ' f ° r Carg ° the Results and 

the entire Summary are as follows: 


** As already shown, less active long* 
shoremen sustained a death rate 27 per 
cent higher than cargo handlers. Smok¬ 
ing one or more packs of cigarettes per 
day doubled the risk of coronary death 
over that for smoking lessor not at all. 
Ilbl c among men with systolic hit tod 
pressure above mean levels exceeded that 
among those with lowin' levels hy fH 
per cent. An excess death rate of 23 
per rent, accompanied longshoremen with 
body weight above mean levels as com¬ 
pared with the rate for those less hefty. 
Men with diagnosed heart disease sus¬ 
tained a coronary death rate 1GC per 
cent higher than that for peers without 
5 iich diagnosis. (Although not shown in 
the figure, the corresponding excess for 
men with diagnosed coronary heart dis¬ 
ease was 267 per cent.) And last, al¬ 
though not statistically significant, an 
excess dgath rate of 1 V per cent attended 
men with abnormal glucose metabolism 
over that for those with normal glucose: 
metabolism. 

These first-order relationships between 
six characteristics of! high risk and coro¬ 
nary mortality suggest a rank order by 
declining strength of: diagnosed heart 
disease, cigarette smoking, higher blond- 
pressure level, less strenuous work ac¬ 
tivity, heavier weight-for-lieiglit. and ab¬ 
normal glucose metabolism. Although a 
history of heart disease carries a higher 
risk-ratio for coronary deatlu it lias less 
public health significance than cither 
cigarette habit or higher blood-presslire 
level because of its lower prevalence. 


Summary 

We identified 350 decedents from 
coronary heart disease and 93 from 
stroke among 3,263 longshoremen in an 
18-ycar follow-up after multiphasic 
screening examinations. Men with phys¬ 
ically less active jobs, who expended' 
925 fewer calorics per work day,, sus^ 
tained coronary death rates one-quarter 
higher than cargo handlers. Differences 
in coronary mortality were largest at 
younger ages and decreased! steadily to 
disappearance at older ages. 

Splitting the population into presumed 
high- and low-risk groups sorted out four 
other characteristics associated with coro¬ 
nary mortality: pre-existing heart dis¬ 
ease, systolic blood pressure above mean 
levels, cigarette smoking of one or more 
packs per day, and weight-tor-height 
above mean levels. The risk of coronary 
mortality accompanying each of these 
characteristics was greater for indi¬ 
viduals who were less active than for 
cargo handlers. 

Lo* tgshoremen with more sedentary 
jobs stained stroke death rates similar 
to those of cargo handlers in the 18- 
year follow-up. Three other character¬ 
istics, however, identified groups at high- 
risk of stroke mortality: prc-cxistinc 
heart disease, systolic blood pressure 
above mean levels, and abnormal glucose 
metabolism. . 

The association between work activity 
and coronary mortality, when considered 
with the lack of such association with 
stroke .mortality, suggests that physical 
activity influences the myocardium or its 
function more than the atherosclerotic 
process. 
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Choleste rol Levels. The importance of cholesterol levels in the 
blood mentioned in this page and in the next three pages has recently been 
questioned by Oster ( Med Counterpoint 4: 13-2?, 1972). The questions 

raised by the author relate to the value of epidemiologic studies in general. 
The article is reporduced in its entirety. 

Oster K A: Prevention of atherosclerosis. • ' 


EDITOR’S NOTE: Dr. Oiler’s p-aper takes itsue 
with certain conclusions of the Inter-Society Com¬ 
mission Report that have been drawn from the 
Framingham Study concerning the risk of coronary 
heart disease. It particularfy challenges the stated 
relative effect on risk of CUD at different levels- of 
serum cholesterol. Some of the questioning is based 
on clinical experience confirmed by others (eg., the 
unimportant effect on serum cholesterol levels of 
significant reductions in dietary cholesterol)! 

Morecner, Lhr. Oster casts doubt on thie latue of 
tpidemiohigic studies of this type and questions the 
mathematical underpinnings of the statistical meth¬ 
ods employed in this case. To■■ review such matters 
ve have cetied upon a consulting mathematician to 
offer a critique of Dr. Osier’s remarks as well 'cm the 
methodology of the Framingham Study. His com¬ 
ments immediately follow Dr. Osier’s paper. 


T 

An December 1970,1 he Intcr-Socicty Commission 
for Heart Disease Resources, “comprised of out* 
Mantlin'* leaders in the field of cardiovascular dis¬ 
eases and representatives of national professionalor- 
sanitations capable of making significant contribu¬ 
tions.” reported its suggestions for the prevention of 
atherosclerotic diseases. 


t>r. tKirr it Chief r»f Oartliolcnr*. PjtI Citv llmpiul, F.riiIi;cj>ott. 
• 0*mi. The author gr.iirfittlv adnm*lrt!>;rv the JviiUncr of 

r Mith.It 1 ii- r^iT hi (hr injiKrttum jI .iiijUmi of ihc ataimical 
«Iju III Ihc Kipirt: Mr. fVr^rr. a Minimi <u ihr t'rmrrwcv of 
a(rti III lfu% Htuk a rewarth Rum from 
j Hit l.iuu i brii^r^^i ||i jii Awnutiitiii 

j •"Piitiurv PirscninK* of ihr Ailtrxn«Iffolic IWavV: Rrpmi of 
> ihc Itiirr SiHtris Con «it< it won fur llrjir l.htrj«r Krtourtrt. Cir- 
\ -ulalMHi /; AS >.!*■> 70 



The Commission was created through a contract 
with Regional Medical Programs Service to help 
fulfil! the requirements of Section 907 of Public 
Law 89*239, which established the Regional Medi¬ 
cal Programs in 19G5. The Commission worked un¬ 
der contract No. NH 69*29 with the Health, Sci¬ 
ence. and Mental Health Administration Depart¬ 
ment of the Department of Health, Education and 
Welfare. The funds came out of taxpayers' money. 

In its introductory note to the reader, the Com¬ 
mission invites constructive criticism of the work 
of its study groups, particularly those who attempt 
to apply these guidelines. In the following paper 
such constructive criticism will be given and it will 
be shown that the Report of the Commission is 
prejudicial, based on dubious data and therefore 
probably deceptive. Furthermore, by thus wasting 
the taxpayers* money, the Report of the Commis¬ 
sion. instead of advancing the cause of coronary 
heart disease prevention, channels the research 
funds overwhelmingly into narrow, preconceived; 
subjective, discredited areas of research. It thereby 
hinders, if it docs not preclude, the development of 
other approaches which may provide more effective 
solutions of this prohibit!, so-vital to the health of 
the American |>coplc. 

To the tunc of scheduled press conferences and 
through recourse to the various media, the Ameri¬ 
can jK.*ople were advised to change their diets drasti¬ 
cally and csjKxiaHy curtail the consumption of 
cholesterol to 300 rugs, daily from the usual 600 
mgs. and reduce the intake of saturated; fats to 33% 
from 107 ;. Admitting!) having no proof on which 
to base these revolutionary recommendations that 

13 
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TABLE I 

SUM AT ED RELATIVE REDUCTION IN CORONARY 
,HEART DISEASE INCIDENCE (v) ASSOCIATED 
WITH RELATIVE REDUCTION 1 IN SERUM 
CHOLESTEROL (u) 
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TABLE II* 

HEW CHO IN 6 YEARS FOLLOV.VUP: ACTUAL AND 
'EXPECTED NUMBER OF CASES AMONG MEN AO-53 


• v; 


v; ' 


,:; -V v -/>.;•'=-V 


Serum 

Cholesterol 

milOOce 

Systolic 

B.P. 
mm Hg. 

KCW CHO 

DpecUd* Actual 

population 
at Pit* 

200 

vV Total 

10.5 

12 

319 


<117 

0.8 

2 

S3 


j 117-125 

1.4 


66 

- \.'V. 

127-136 

1.8 


59 

- v . . . 

Y: 137-145 

2.3 


65 

:>V •*+•>&• Y ‘ 

■*iiv147-156 

1.6 

2 

37 


v ,157-166 

. 0.7 


• 13 


t , 167-IS5 

. 1.4 


21 


£:• 187+over 

0.5 


5 

200-209 

ToUl 

5.9 


- 133 

■ ' r. • 

<117 

0.5 


. 21 


117-126 

. 0.8 


27 


:/ 127-136 

1.4 

' • -i ■ 

; 34 


137-145 

1.0 

■ r ‘ 

19 

- -• , v * 

to; ,UM» 

1.9 


16 


wY 157-166 

0.7 


10 


. Y 167-1B6 

0.4 


5 


Y- 187+over 

0.1 


1 

' no-219 

' Total 

6.9 

€ 

121 


<117 

0.4 


15 

v ■ ■ - •; ... 

117-126 

0.9 

1 

25 

. - . - 

127-136 

1.0 

2 

21 


137-146 

1.5 


26 


■ • 147-156 

0.4 


6 

% 

157-166 

0.9 


U 


V. 167-lw 

1.1 


11 

• 

187+ over 

0.8 

3 

6 

220-244 

Total 

22.3 

23 

334 


<117 

0.6 


20 


- 117-125 

2.9 

ft 

69 


127-136 

4.7 

2 

83 


- 137-145 

5.5 

6 

81 


147-156 

2.4 

3 

29 


157-166 

1.5 

1 

15 


167-165 

3.1 

2 

27 


187+ over 

1.6 

1 

10 

245-259 

Total 

11.6 

ft 

136 


<117 

0.5 


14 


117-126 

1.3 


24 


127-136 

2.3 


33 


137-145 

2.0 

3 

23 


W7-156 

1.9 

2 

19 


- 157-166 

1.3 


U 


167-r50 

0.7 

2 

S 


v 187+over 

1.5 

1 

7 

260-264 

Total 

16.0 

23 

156 


<117 

1.0 

1 

22 

P \ 

U7-U6 

1.4 

5 

22 

l. _ _ . ■ _ 

127 rll 6 

2.1 

2 

26 


137-145 

~ 3.5 

2 

31 


147-156 

1.9 

4 

16 


157-166 

17 

2 

13 

* ' ■ ' 

167-1*6 

2.7 

6 

16 


187+ over 

1.5 

1 

7 

2*5+ over 

Total 

IB.9 

U 

130 


<117 

0-7 


11 


117-126 

1.7 

t 

19 


127-16 

3 1 

4 

» 


137-145 

3.1 

4 

23 


147-156 

2* 

1 

16 


157-166 

2.5 

4 

12 


167-136 

32 

3 

14 


187+ 

1.9 

1 

7 • ' 
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he derived his equation. We doubt the validity of 
the-application of Cornfield's equation to Table Ui 
in the Inter Society Report in view of the latur\ 
simplifications and the omission of the risk of ex¬ 
perimental alteration in serum cholesterol levels 
which Cornfield mentions. According to the Cent* 
mission’s attitude, this risk would he zero. The 
Commission implies that the reduction mentioned 
in the footnote to Table Id would only he valid for 
the very high levels of serum cholesterol found in 
v hypercholesterolemia, hut Cornfield claims his 
v. formula is valid for the whole range of cholesterol 
J levels. : ■■ • •• • 

A total of 1329 male persons between the ages of 
40 to 59 were examined for freedom of coronary 
heart disease in the Framginham Study. Neither 
then (19G2) nor at the present time can even the 
* most astute diagnostic ian say with certainty that an 
individual is free of coronary heart disease. So one 
of the basic assumptions of the Framingham Study 
is open to serious doubt. 

Of the 1329 allegedly coronary heart disease-free 
persons only 92 developed various incidents of 
coronary heart disease, which must have included 
angina pectoris. Seventy-four were distributed over 
a range of cholesterol from 200 to 2S4 mgs per 
cent, with groupings as high as 23 to a low of 2 per¬ 
sons. The groupings were arbitrarily chosen av 
shown in Tabic II reprinted from Cornfield's paper 
(sec at left). A questionable transformation takes 
place by semantic legerdemain on the part of the 
Commission, The risk of coronary heart disease in 
92 persons out of a group of 1329 reported by Corn¬ 
field is equated by the Commission to the incidau e 
of coronary heart disease in many millions of the 
U.S.. if not the world's, population — a substitution 
which is unacceptable. Again, wc doubt the ac¬ 
curacy of the data presented to the computer. 

It is a known fact that cholesterol in the it'*::* 
fasting individual, as tested in Framingham, b not 
greatly affected by dietary intake of fats and ch».Vv 
terol in the short run. From values of <>m •»:.n 
study, described below, as well as from the w«uM 
literature vve learn that the same individual has 
variable values of serum cholesterol on dithtrit 
. days, different seasons and other c iu umstaiRes. 1 

Cholesterol was determined in five males an i 
five females of ail age group from IS to .10 car l'*o 
different occasions. On one «xc.iM<>n a low c j* m;c 
breakfast was served consisting of two otm» t> of 
. 0\al'tinc r ** dis solved in twelve ounces of in;:*.. 

"Outline* cffflfjKit |«i«rf'in c^mIs ritiuV«»tM’«S Ut •» \ 
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i».. .« subsequent cl i> .1 high ta?«>tii breakfast toil- 
•—•mi.; *»l eggs. sausages. 1nr.ul: lit titer, .isicl 

\»a«ge juice na> consumed. Post prandial hbind 
, viinu*n> were examined 15 minutes after the 
individual finished eating the low* caloric meal. 
Ninety, minutes alter the high calorie meal post- 
sundial 1*1 *hkI specimens were examined. Four in¬ 
dividuals »2 males and 2 Icmalcst aged between SO 
»n 24 mutinied the high cabnu meal with an addi- 
:;<»n ol 2 ounc es of ()\altine‘ ; in 12 ounces of milk. 

: ruing ami till minutes jw»vt prandial specimens 
self examined. Tlieic was a total of different 
»;»*lestei»'l deter initiations. • /- 

It was found that imlv eight tunes did the fasting 
j*id jMist prandial spec iinens pair i*;te Talile III, 
hige OOi. The other pairs of fasting and post-pran- 
sSi.il values varied significantly in the same in- 
diviiltial and projecting this finding t«> the Framing- 
bam Study, !>*>% of the jHpt-prandial valuesused in 
:his [Hiptdation group might he subject to grouping 
. bailees—a fat tor that would throw the application 
*»! C omficl.Fs equation to the Framingham Study 
mio serious douhr. ^ / 

Flu* Framingham Flood specimens were taken 
when convenient to the volunteers regardless of 
.lieu time of the day. or other anamnestic in* 
tiuvmcs. The accuracy of our determinations was 
t.t.5% as determined by duplicates. If hyper- 
» hole-ncrolcmin is delined as serum values over 260 
u;% per lent, only one individual had muJi a fast- 
mg scrum value, and that went down 2n-W nigs 
! u i cut pot piandialls. jumping two of Cornfield's 
•ample umups. It is al*o quite presumptuous to 
piojeit or generalize findings found in a homo* 
*,t neons northeastern lomimmity v.-hosc tat ial and 
* (hull b.u kgnmiul is not; given and which could 
h ive i n:up!eiciv different eating habits to emfu.it e 
*!«" coioidi laMr diversitv of the United States. 
.* otdation It fiis bein irjjotted !#v others in epi* 

*• :nio!o.*ii .d studie s that the death xate from ioju- 
/. itv heart discMM* is detferretu in various states of 
4 >t* Union.*■ ' ' . 1 

- line to tin* n.tt iow i.m je chosen bv ( ornfiehl ill 
; groupings. .m indiv idual’s i hoje^tero! level 
• add vhifi liotn one of ( oinfitM s i holestcrol 
.:>.ups into another. tioin d.iv to «!av. and week to 
' eek. I his Would aho apple to fdonl pressure 
r;»*Miiiiri!iriilv 1 lie-sr shifts would then raise havoc 
< oi n folds t«*imu!a Vgaifi we find ( oitifirM's 

' pittabU wanting hi* *1* *gu a IK though vta- 

btuaUv valid, assuming flu* «**tis:.in»y of starring 
•illles # . 

I oil,fa !•! .i!mi stu s* i vtJ.i t H I lb if I be |* n Milage 
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ledui tion of iholeNterol per tains to risk of coronary 
he ii t disease in all values of the ta!»!e hi^h nr low. 
Ihn it is ditferem.il one ionshlers the presentation 
of risk in actual milligram per cent reduction. 
There we have a l.u»e absolute dilferencc in risk 
when added to a l.ir^e. rather than to a small, initial 
level of serum cholesterol. 

With complete disregard of the above considera¬ 
tions. tlu* Commisdnn devised its own interpreta¬ 
tion of Cornftehrs data. Instead of n\/;, we are now 
told that the coronary heart disease itu idrttce is re- 
timed with a relative reduction in scrum choles¬ 
terol. According to WchsterN Diuioiurv. 2nd edi¬ 
tion. risk and incidence have two completely unre¬ 
lated meanin^s— . , , 

Incidence: act. fact, manner of falling upon or 

alTecting. range of occurrence or influence * V 
Risk: degree of probability of lo>s or chance of loss 

We are now told that a 10 ^ reduction of choles¬ 
terol in the population of the United States will 
yield a dec rease of 21 . 1 % in the incitlvnce of coro¬ 
nary heart disease. Fiotu Table 16 in the Commis- 
sion\ report we can learn that a 50% decrease in 
serum cholesterol will yield a decrease of S 1 . 2 %, of 
the itn idctu t' of coronary heart disease. Any bio¬ 
logically oriented researcher knows that tins is a 
physiologic impossibility and is absurd in its im- 
plnation because a 50% redut lion of scrum choles¬ 
terol lev civ may entail untold dangers. 

(.oinfield must have sensed these short comings 
Imams* in a later publication 7 he stated, 

**\Vc must admit at the outset that wc have no se- 
ctite basis tor estimating the reduction in incidence 
of «>r itioVt.ility liotn coronatv heart disease that 
could be achieved by application of current knowl¬ 
edge/* lie also states in tlie same article. "It seems 
clear tb.it despite a very considerable scientific 
etfuil and some tamali/iiigly suggestive results, we 
have* ih> ili.ii rtit gciieialb accepted answer to the 
question wht tJiei < hoh vtcii,| lower iug me runes can 
atfei i t«»iimaty heait dbtMM*." We concur in C'orn- 
lieliFs douIlls. We ti l l that his equation is not valid 
biologic ally and should not he Used to suhstantiate 
the implied elfvc | of po>pwed dietary change's sirg- 
gestrd bv the ( jiiniuis»ioii. 

i )l »%i*sh*c l with the idea ot col iclatiilg Values from 
Mock! c]iciiiis(!v with .iciu.il di>e.isi* f tl;eCommis¬ 
sion w.i> iiudistuihed li\ reality and objectivity. 
Sun 4 - tin- ( oiiituissioit Y mind was made up i" *' 1 
Valu e, the tueiiibetsliip ot ihr- : CV»inini>s-i*.iM «11« 

\s. ii it to !»e li*ithcieil with the «oiilusing facts. For 
e\ iiuple. in a stiulv of c ig.ii* tte sin*»kiiig. the lind 
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^rvf'-.J-. * i j‘?'i'!v . ; ••' Stamlcr ( 4 °) hna analyzed the data on 13 deaths occurring dur-" 
*.' ’,.rV . lug the first years of the Chicago Coronarv Prevention,Evaluationi 
■% ly • f Program, which origihiiUy consisted i or 319 coronary-prone male 

i .rtj/Vi * volunteers seed -tO to 55> who were free from clinical CUD. Eleven 

^ Vf ,f - <>( y y. of the 13 decedents had three or more coronary risk factors at entry 

1 *••'.w\r •*• Into the program, and at least 8 were cigarette smokers at the time 

~Of death. Forty-three men, who were cigarette smokers at entry 
the Coronary Prevention (Evaluation Programj gave up smok- 
» •"T'*-ing and have remained active in the program. There Have been no 

* dwdhs from cardiovascular causes in this group. Stamlcr (43) 

r '^*^ V ‘Vf >*L^' eommented: “Even though the number of decedents was. small, 
these data strongly suggest: that continued cigarette smoking is as- 
OOciatcd with very high risk of premature dt-ath for very coronary- 
. 1 1 * ■ ■.ti'y- . 5 v r ^prone men, and that other preventive measures are by themselves 

limited value for them as tong as they fail to give up cigarette 

• ' ■'=■*■. ' - _ _ _ ~ 


(if) bmiux, J. Acute myocarmal intarct 

(ion. British Heart Journal SUlSuppi 


t): Ua-U4, 1971. 


Poland, and Sweden (21, 30. 5J). 

e-« r After a patient suffers a myocardial 1 infarction^ he frequently 

*\y ■ - « * ; I gives up smoking (IT, 2$). Only fragmentary oata are available on 

v -J?>' :y I what effect the cessation of cigarette smoking might have on the 

* > >a,,V : *••■;< ! •. **'r'. yikehhood of a recurrent myocardial infarction (3, J4,43). Ninety* 

*' r ; two survivors of a first myocardial infarction wore studied over a 

v 7 . 4- . : *-;>]/,»»* '‘>-ycar period by Paras Chavero, et al. (43) 1 During this t:nte, 37 

* :’0- patients continued smoking, and 12 of them (32 percent) experi- 

^^5 • v’ T*\t■ i if *«nced a second myocardial infarction. The 51 patients who did not 
-i.fj; y& **?• *7 fin • i, •: f smoke during this 3-year period included 139 ex-smokers and 12 pa- 

r S'. '• ‘ V* tients who had never smoked. Eight of the nonsmokers (16 percent) 

'■’^ , :^^5^^*xpcri«nccd-a second myocardial infarction. The smoking habits of 
^c 4 v■ 'four of the patients were not known. Although the continuing 

smokers experienced 7 f greater rate of recurrent myocardial infarc- 
tion than the nonsmokers, the difference was not statistically sig- 
O •••>?^’lilficant(P = .07). 

vioivV*-^ W The role of genetic factors in the development of CHD and the 


1 -»T^Vj IS t 1 V * ft " r*v >,v UOn vnan uig uuu^uiwic ^ 

iWCTH O = • ,.v 

‘'yfj, w „ -V'i - The role of genetic factors in the development of CHD and the 
M difficulties associated with the use of twin studies were discussed 

*•* -' '"- j,in the 1971 report. “The Health Consequences of Smoking** (5ff). 
1^8 v £- 4* ^ Mailed questionnaires were used to establish the diagnosis of angina 

^ *V ' pectoris in a study by Lund man, et al. of twin pairs discordant with 

. ‘‘respect to smoking habits and in a study by Liljefors of twins with 

- 4-1 *^fr. - CHD: Lundman, et al. (3fi) recent I jr investigated 69 male twins with 

" vr^v VT’;» -rthe diagnosis of angina pectoris established by questionnaire. Only 

V --'£'r ■< 22 percent of these diagnoses could be verified by clinical examina- 


-‘' ■y 1 


22 percent of these diagnoses could be verified by clinical examma- 
tion. 

V In a study of CHD, Liljefors (35) studied 91 pairs of twins from 
*; the Swedish Twin Registry of 19G7: The twins ranged in age from 
v. 42 to C? years, and 51 pairs were monozygotic. Smoking habits were 
not significantly dltlerent in pairs discordant for the probable 
*■. presence of CHD. However. Liljefors noted that "... in many pairs 
. the smoking habits were similar and that the material included few 
pairs discordant with respect to smoking, so that it does not pro¬ 
vide a suitable basis for conclusions as to the causal iimportance ot 
smoking for CHD.” As observed in the 1971 report. “The Health 
■* 000 sequences of Smoking” (J»). it would, be surprising if genetic 
factors did not play a roie in heart disease; however, it is open to 
question whether findings from twin studies can be used to dis- 
" ' tinguish between “...the hypothesis that genetic factors govern 
the kvel of host susceptibility or resistance to the eifects of an exo¬ 
genous influence such as cigarette smoking and the h^Tiothesis that 
genetic factors ’cause' both heart disease and smoking." 
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are -not recounted. 


'f prognosis of Myocardial Infarction. 



1 The details of (34) Keren’s investigation 


• ratA * r tv> * -1 The r ^ SuitS do not show that smoking is related to mortality 
\r. r v* ^ The details are as follows : 

• - r- 


>v t c, 

^-V.^^Smoting Wa^x 

*JW?-* 4, w *4.T.Smoking habits were about the same in the 
- ,- A*‘^ groups at entry and showed practically no 
• *' '*■. change during the first 5 years of the trial, 

' ij-* 4^ Because of the frequent combination of self- 
r - .S'jj*-* tolled cigarettes and a pipe* it was impossible 
to consider cigarette smokers alone. Table 10 
‘‘. -v -. v-'ia' presents the overall CHD mortality rote .in 
^ ^ .relation to smoking habits. Tiut death rate in 

ril ^ not statistically-significant. 

ii’-'S ■.-•* -of sodden death was the same (20.3 and 

20*o«) 1° smokers and nonsmokers. Smoking 
related to the serum cholesterol 

,* ; .-i , \i - 

j,f^.^:^^Combined Risk Fact on ' *. 

.Vi.-;i;T J v;Figure S evaluates the importance of an 






' \ ; -' •; - r , ' 

, ‘^Epidemiologic studies have * demonstrated 
several factors associated with the risk of 
developing first manifestations of coronary 
/ heart disease. Blood lipids, blood pressure, 
and cigarette smoking are such risk variables. 

. The present study demonstrates that these 
hetors ; aC amenable to control, are of 
prognostic significance even after a myocar¬ 
dial infarction^ When combining data from 
both groups, a three-fold greater CHD 
mortality rate is demonstrable among the 
hj'pcr cholesterol cm ic, h>*perteasive smokers 
' than among those in whom these factors were 
low or abs4*nt. In spite of the small i numbers 
this obwrvation finds some support to the 
nrvv lh.it the multifactorial approach is the 
/ best way to the solution of the coronary heart 
l disease problem. - \ ,y v - . *; * 
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T*ble 10 

Elecm-Ycar Incidence of CJID Deaths io 
Relation to Smoking • • Hahjts: B*uh Croups 
Combined » 
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times higher in t!a* bypertenvive smokers wi k ' 
% cholesterol find aliovc 230 compared wit 
normotensis*• nonsmokers with a cholestei -' 

lescl bs'low 230. This diifercnct? is high 
| significant (F = 0.00T), 
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„ *; . V_Y. ' AUTOPSY STUDIES / - 

In previously reported autopsy studies, Auerbach, et al. found 
that aortic and coronary atherosclerosis in man were more common 
and severe among: smokers than among nonsmokers (5). They have 
row extended their investigations to the myocardial! arterioles of 
men and beagle dogs (fi)t In a study of 1.1S4 men. they found that 
the thickness of myocardial arteriole walls was greater, on the 
average, in smokers than nonsir.akers < table 3), The thickness in¬ 
creased with the number of cigarettes smoked per day and with 
age. The thickness was Mss, : on the average, among cigar and pipe 
smokers than among cigarette smokers, but it was greater than in 
men who had never smoked regularly. . / 7 * ..y • • ... .. y * 

TABLE 3 .—Tinman autopsy study. Comparison of the thickness of 

myocardial arteriole walls tn smokers and nonsmokers . l 
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^SpAUcaaACH. 0., HammonOl E. C-. GanriMKiru L. SmokSnpin relatiba u 
atherosclerosis of the eorooary irterits. New England Journal of Me-?. 
Icine 273(15) : 775-779,,October 7, 1965. * 

(#) Aurr.BACii, O., Ham mo si/, E. Cajitinkil^ L. Knur an. D. Thick**5.’ 
ot walls of myocardial arterioles in relation to smoking ard a;*. 
~ Archives of Environmental Health Kill: 20-27, January 1971. 
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In one experiment; beagle dogs inhaled cigarette 3 molce diily 
throughitrachcostomne. Twenty-eight dngs.(hat died between dnvs 
67 «nd 875 formed one group; 32 dogs that were killed after 875 
days formed another group. Eight control dogs ; were not exposed. 
Beagle myocardial arteriole walls were found to be thicker in smok¬ 
ing than .nonsmoking dogs, in dogs smoking many cigarettes than 
in cogs smoking fewer cigarettes* and in dogs smoking nontUter cig¬ 
arettes than in dogs smoking filter-tip cigarettes (figure 1):, Also, 
the thickness of artferiole walls increased with the duration of 
amoking. a "r& *■'.: ••• i, 
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E*cb dot Teprtwnta or.« section. The thr« dots on a lin« repr*?«nt the three 
■ections from a particular doj. . rr ., 

TfCUtt 1.—Canine autopsy study. Comparison of the thickness of myocardia! 
arteriole walls in 32 smoking dops killed after 875 days and 8 nonsraakinj 
dof*. 

L SotrtCI: Auerbach, O^etaL (€). ’ v’T'''*-""'.*' 

~ ' ' EXPERIMENTAL STUDIES 
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:Vt ' Nicotine and Cigarette Smoke 

ik- Schicvelbcin, ct aL (it) investigated the efFect of oral nicotine 
„ administration over a 20-month period on lipid metabolism in. 35 

• rabbits. Even though lipoprotein lipase levels and calcium content 
■ of the aorta were significantly greater in the group given nicotine 

than in the control group, the histological changes of arterioselero- 
als were found with equal I frequency, in both groups. The authors 
" concluded that the epidemiological correlations between CHD and 
cigarette smoking couid not be explained ! by the pharmacologic ef¬ 
fect of nicotine alone. 

:. . . A study of the interaction of chronic nicotine administration and 
acute hypoxia in 230 rats was performed bv Wenzel and Richardi 
(60) - Pretreatmcntof the rats with nicotine increased the mortality 
during hypoxia, but the difference was not statistically significant 
Pretreatment with the nicotine alio was associated'with marked 
Variability of regression of hypoxic heart lesions. The interaction 
of nicotine pretreatment and the hypoxic insuit produced variable 
effects on myocardial enzymes. 

• * Aronow (J) recently studied the effect of cigarette smoking on 
the A wave of the apoxcardlcgram in 20 men with CHD. The A wave 
reflects the left ventricular filling wave associated with the impact 
of blood upon the ventricular wall during left atrial contraction. 
He found that the mean maximum increase in A wave ratio after 
smoking was 31 percent for high-nicotine cigarettes. 13 percent for 
tlic low-nicotine cigarettes, and 6 percent fur the nnn^nicotine ciga¬ 
rettes. He ascribed these changes to increased myocardial ischemia 
produced by cigarette smoking, which was ,reflected by a larger A 
wave ratio in the apexcardiogram. While nicotine appears to have 
produced most of these changes, the observation that a o percent 
Increase occurred in the ahsence of nicotine suggests the possibility 
that carbon monoxide plays a rule in this citect. 
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• " Histological Evidence of Atherosclerosis. The technique of measuring 
thickness of the wall only, unrelated to the size of the lumen has been severely 
criticized. The accepted technique is wall to lumen ratio* Anyway, in the 
.. Discussion (6) Auerbach et al. recognize the problem relating to the cause 
. . of the thickness. If some measurements were taken prior to sacrificing the 
T y animals, the possibilities enumerated could have been explored. Furthermore, 
\ in the absence of functional measurements, it is impossible to detect ischemia. 
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It would be important to determine what 
ingredients of cigarette smoke are responsi¬ 
ble for the greater thickness of waits of 
arterioles in smoking dogs than in dogs 
Hot exposed to cigarette smoke. As described 
above, the thickness was less on the average, 
in dogs that smoked filter-tip cigarettes 
than in dogs that smoked nonfilter cigarettes. 
The cellulose acetate filter used in this 
experiment resulted in a reduction of both 
tar and nicotine. This suggests that tar or 
nicotine or a combination of the two is 
responsible for the effects of smoking upon 
the thickness of walls of arterioles in the 
myocardium. However, in light of the 
findings of Harkavy 4 and the findings of 
Wanstrup, Kjeldsen, and Astrup 3 in experi¬ 
ments carried out on rabbits, we cannot rule 
out the possibility that allergy to tobacco 
proteins or that CO in cigarette smoke may 
have contributed to the observed effect of 
cigarette smoking upon the thickness of 
walls of arterioles in the myocardium of the 
beagle dogs. 
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*.^ : ‘ J , V‘. ‘ •' -CarbonMonoxide 

y ... •.-• •>.. ■ ■ •- ■ ■ - ,-•«- : 

\ % .. Because cigarette smoke contains from 2.7 to 6 percent carbon 

...V monoxide (CO), significantly higher carboxyhejnoglobin (COHb) 
'“’ X \ levels are found in smokers than nonsmokers *j f, ZO'ifTcZl . COHb 

' * - TT r r ‘ * . levels in nonsmokers are usually less than 1 percent, while those in 

. '• 'J ' * ■•* • ■-’-■* “ r imokcr s average around 4 percent and may exceed 15 percent U) 

>V« r • CfO. .& £>♦ Heavy smokers and those who inhale show the highest 

/?Su lr r v “ -;""t“ earboxyhcmoglpbin levels (Cfi). 

•CvS&S> : ''' HacbiscK (24J found that a smoker with a daily consumption of 

^ ; :, ^v»- 85 to 40 cigarettes easily attains and maintains for hours an alveolar 

: concentration of 50 p.p.in.. which reaches or exceeds legally- 

■ **- ’*£?> established ambient air quality standards JS* 24>. 

.. , T > Cohenj ct al. X/jyand Aronow. et al. Q> have shown that there 

* ;;. ”'>*■ #*#■!■ no significant difference in mean expired lair carbon monoxide 
1 - - levels after patients have smoked tobacco or lettuce leaf cigarettes. 

** ; ^Although pipe and cigar smokers in the United sStates are reported 

^ to have lower exposure to CO than cigarette smokers CO in- 
' ^^^j| ; texication lia3 bcen reported in cigar smokers (£»). 

^ exerts its adverse effects on the cardiovascular system of 
w-' 1 *- 1 cookers through one or more of the following mechanisms: (a) re- 
, duct ion of the amount of hemoglobin available for oxygen trans- 

• ■' . x- . port; (b) shift of the oxygen-hcniogiobin dissociation curve to the 

% v jleft ^'ith consequent interference in oxygen release at the tissue 
* level; andi (c) i induction of arterial hypoxemia. CO may interfere 
■ the homeostatic mechanism by which 2.3-DPC controls the 

' • Bffinity of hemoglobin for cxygen (5£J. ,CO has also been implicated 

%*'- in experimental atherogenesis in animali (SC). 

^ . Ayres, et al. (7) recently studied 41 patients during diagnostic 

j/ '**: eardiac catheterization, at which time they inhaled either 5 percent 
® r percent CO. Arterial and mixed venous oxygen tensions were 
.V-r decreased by administration ot either concentration. In patients 
’ CHD; coronary artery 0 ; extraction decreased 7.0 percent after 

, inhalation of .1 percent CO and 30.5 percent: after inhalation of 5 

O ’ percent CO. Some of the patients with CHD experienced changes in 

lactate and pyruvate metabolism indicative of inadequate myocar- 
, , * ; i dial oxygenation. The higher level of CO inhalation in this expert- 

’f -.v. ■ v, ment is comparable to that experienced intermittently by cigarette 

. smokers. 

• ' Brewer and his colleagues ^77) investigated cigarette smoking 

*. . **'*+ 4 . ** * c^use of h>T>oxemia in residents of LeadVille, Colorado, at an 

altitude of 3,100 meters. The arterial pO ? of 8 smokers was signif- 
■' •>■ Ki'? fcantly lower (P <.05) than that of 12 nonsmokers, but this vras 
*•’ v “ gN -.\*t reversible upon cessation of smoking. They concluded that the ad- 
*' 7 ' "* 7 ^ Terse effect of cigarette smoking on O. transport may be especially 

' % r : : ;r. pronounced at high altitude and may restrict an individual’s ability 

-;> V to adapt to reduced 0, tensions (il. jL*). 

. Kjeldsen {oJ . SSj : examined ^aTTnci us trial workers, about one- 
* half of whom were tobacco workers. Fifty-nine cases of arterro- 
■clerosis were documented by such clinical s>Tnptoms as angina 
pectoris and intermittent claudication or by a previous histor> p of 
myocardial infarction. While 20.9 percent of the 934 '‘control” in¬ 
dividuals were nonsmokers, only 2 (3.4 percent) cf the 59 patients 
with arteriosclerosis were nonsmokers. A significantly higher perr 
ceutage of diseased workers vrere heavy smokers and inhaled the 
/..• smoke. 
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Cholesterol Content of Tobacco and Tobacco Smoke 

; Cholesterol glucoaide has not previously been reported in tobacco. 
Of In any other plant (JO). Bolt and Clarke (JO) iinestimated the 
gtcrolin and sterol fraction of flue-cured tobacco and found that 
cholesterol is one of the major components of Hie ateml'fraction. 

More recently, Grunwald. ct al. (*J):li;ive confirmed that choles¬ 
terol accounts for 10 percent of the total sterol in ciirarcUe tobacco. 
They also found that 8.G percent cf the total sterol content of ciga-r 
rettc smoke condensate was cholesterol. Thirteen percent of the 
cholesterol present in cigarette tobacco wac transferred to the 
Condensate. 

The biological significance of these findings remains to be 
determined. • ?' 


>. .< f -'“tT'A *' 1 * 11 ??-'' 





(f<J) Bolt, A. J. N. t Clarke, R. F. Cholesterol glucotide in tobacco. Phyta- 
chemistry 9(4) : 812-322, April 1970. 

(«) Crunwalo, C.. Dayxs. D. L, Busit, L. P. Cholesterol in eiparette *mok- 
condensate. Journal of AcricuKural and Food Chemistry 19(1) : 133- 
^ 139, January-February 1971- 
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- r . ^ Atherosclerosis and Carbon Monoxide . The results of (31, 32) Kjeldsen 

!‘V.t^ - should be compared with the negative results of Petrovska and Brakova 

(1967 and 1 971)* They examined individuals who have been exposed to an 
V nvironment of up to 1,000 ppm carbon monoxide and blood levels of 2 to 26% 

~ 10.5 years. These individuals did not develop any early lesions of 

I*? _I._4- ' , 




: atherosclerosis. 
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r: s'W&T- PREROVSKA I and DRDKOVA S: Vliv chronickeho pusobeni kyslicniku 
..yWf£% ; uhelnateho na biochemicke zmeny v seru vzbledem k aterosklerose. 

( The e ^ ect chronic exposure to carbon monoxide on biochemical 
changes in the blood with respect to atherosclerosis). Prac Lek 
.19: 1-4, 1967a. . . — 

* V FREROVSKA I and DRDKOVA S: Vliv chronickeho pusobeni prumyslovych 
akodlivin na exponovane pracovniky vzhledem k rozvoji aterosklerozy. 
i (Influence of the chronic action'of industrial anoxious agents on exposed 

v workers in relation to the development of atherosclerosis). Cas Lek Cesk 

7106: 7S4-7S9, 1967b. 


-4“ ^REROVSKA I and DRDKOVA S: Ber Einflup der chronischen Einwirkung 

; f von Kohlenoxyd auf den kiinischen Zustand und biochemische Veranderungen 
im Serum exponierter Personen in Hinsicht auf die vorzeitige Entwicklung 
/_• ' . der Atherosklerose. (Influence of chronic action of carbon monoxide 
: *.*!';" on the clinical status of biochemical changes in the serum of exposed 
V-7- \ persons on development of atherosclerosis with influence to the premature). 

' •;V r : ’ V' ’ y Int Arch Arbeitsmed 28: 175-188, 19:71 • • 
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COR PULMONALE (PULMONARY HEART DISEASE) 

’”' The relationship between cigarette smoking and chronic obstrue- 
' tivc bronchopulmonary disease (DOP'D) with cor pulmonale was 
discussed in the 1908 Supplement to “The Health Consequences of 
Smoking” (55). 

Although the extent of morbidity and mortality due to cor 
pulmonale and right heart failure is difficult to determine, COFD is 
• Often complicated bv these conditions 1 -7) i 

The Pulmonary Heart Disease Study Group of the Inter-Society 
. Commission for Heart Disease Resources recently.summarized the 
/.evidence linking cigarette smoking with COPD and concluded: 
^Cigarette smoking is the major cause of pulmonary heart disease 
_ In tliat it is the most important cause of the chronic non-ncoplastic 
bronchopulmonary diseases in the Uhitcd States” (25). 
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‘ ' ' CEREBROVASCULAR DISEASE 
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"‘v'Lifttlk smoking is associated with increased mortality from * 

^-*7 ' cerebrovascular disease. . \ , . ’ ■ ■ : ^ • * r r ■ 

2. Experimental evidence concerning the relationship of smok- ; 

T’k, lng and cerebrovascular disease is at present insufficient to 7- : 

,/ ; vV. ^ allow for conclusions concerning pathogenesis. However, . * ' . . 

•Y^ > * *° me of th® pathophysiological considerations discussed con- ■ 

L,y-«*;/©emingCHD may also pertain to the relationship of smoking ' . . • • . ■ 'U - 

'and CVD; particularly cerebral infarction^ 

" 

In the interim, additional reports have been published. 

„ Dyken (1 5) performed a retrospective Study on 285 patients with Dvixn. ,11. L. Precipitating factors, prognosis, and demography of cere¬ 


brovascular disease in an Indiana community: .A.review of all pa¬ 
tients hospitalized from 1963 to 1905 with neurological examination 
Of aurvivors. Stroke 1<4): 261^269, July-Au|ru« 1570 l 


Cerebrovascular disease in Elkhait, Indiana. Even though low ciga¬ 
rette consumption was noted in all groups, malts who had cerebral 
infarctions smoked significantly, more than controls, 
v PafTcnbarger. et al. (42) found that smokers of more than 20 
Cigarettes a day faced a slightly increased but not significantly 
greater risk of dying from a stroke than those smoking lesser 
amounts. 

After 1C years follow-up, male cigarette smokers in the Framing* 
ham study had more than three times the nousmokers’ risk of deveU 
oping a cerebral infarction (22). However. KanneI commented: “It **»«“■. w - n - Current turns of the epideirJoIoo* of brain infection. 

lanotclear that smok i ng actually an ectstne rate oi cereoral atnero- 
gencsis, and some other mechanism may be involved.” 
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Pis 










-;• > ;•* 2 ?.;;- *'.c u j,N-»5}.v i i • s 

:•“ i'#$. vMi£s* •' 




pp^ &.v 




• f, y &!* r ~ !? y • ; 

i^PSP^PE: ' ' _ vi : w' ; 'in 


w,:v ''^"PSR 


iPwS®&MjK 2 






Igl 

» 

■p®si 

■*i»a 


Cigarette smoking has beer 
■ *jCTjS^flgrg flpy and peripheral vascul; 


-' • .4 :• 


" ;* **..• vasoconstriction, decrease in blood flow rate and fre- 

1 -; *,V'Vf.4l^??Qn«.»ey of plasma spacing, blocking of blood flow in<varying nam- 
« ” / ' ;< i' : ^^' : A?l£ **** °* nutritive capillaries, shunting of blood from arterioles to 
*?* • v^ nU l C5 ' *■’" Tll£5e microcirculatory changes were said to result in 

* decrease of nutritive blood flow in tissue, 
rj As mentioned in the discussion of CHD, Kjeklsen ( 31, 25) stud- 

- x'tJ&Xi led several smoldng patients with occlusive peripheral vascular 




-T ?■ 


, VoA.%;^ 


/ v • •-'.: ’.,7' .. .... 

PERIPHERAL VASCULAR DISEASE 

^’ lie 1971 rc P°rt. “The Health Consequences of Smoking” (fff)i 
-?'f\ ‘ ^V-*- Summarized the data relating smoking to peripheral vascular dis- 

' V • 

■' 1 Data from a number of retrospective studies have indicated 

7 f *^ at cigarette smoking is a likely risk factor in the devebp- 

■^’1* Bent peripheral vascular disease. Cigarette smoking abo 
appears to be a factor in the aggravation of peripheral vascu- 
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as been observed to alter peripheral blood 
vascular resistance. 


^^234;"”^ result tram interpretations based upon indirect measure-- 
»enU of lmcrocireulatorj' variables. Hence, they studied vascular 
<4 changes in a bat wing under direct microscopic observation. They 
Quoted a marked increase in the diameter of innervated, minute 
* . ; r -K Verieries with intraperitoneal nicotine administration; but this effect; 

:r M* ‘"- Was abolished with sympathetic denervation. 

Asano and Branemark (J) installed a direct, microscopic obser- 
- ; nation chamber in the connective tissue of two human volunteers, 

v ' * One volunteer was a “healthy” 20-year^ld male nonsmoker. The 

®^ er volunteer was a diabetic who had been a smoker for five years 
9n& who “...had no apparent diabetic vascutopaihy.” The effects 




(ff) Maktc, R. O, Yockius. E. J., Hajuus, P. D„ Fowarr. R. B.. Nrcotx. 
P. A. Effects of nicotine on the subeutaneou* microcirculation of the 
. b*L Proceed]ne* of the Society for Experimental Biology and Mcdi- 
r cine 133(1): ISO-159. January 1070. - : ... . 

'^V 

■]'■■}'■". ■” ; - ■ : . 

(j) ASA.S'0, BaxXEMARK, P^f. Cardiovascular and microvascular re* 
tponsea to amokinc in man. Advance* in Microcirculation 3: 12S-15S,. 

mo. -.‘-irt. - 






fa the Prague study (J3) intermittent claudication was signify 
1 > - v Y n / * (P < .01) more common among cigarette smokers than non- 

*mokers. Twenty percent of the men in the age group of 60 to 64 
^ WvV' '< who were heavy smokers (more than 25 cigarettes a day) had inter- 
’’TT'.mittentclaudication. 

"T: 7'. ^ WO reported that all but 4 of the 98 patients admitted for 

v>r-i- ; '.y rV: ^^V ; * peripheral vascular surgery at the Karo line Hospital, Sweden, were 

: ^‘y-. »?> -> " ‘.,.7 >V cookers. * 

•: • ‘ - I'VV; Mathiesen. et at <SS) in Denmark followed the spontaneous 
—* ' V * course of arterial insufficiency in 211 patients. Cessation of smoking 

-L . . Increased the number of patients displaying spontaneous improve- 

; 7:‘5£'- 7w7-,- ■■;_rV-;--?-yv ®ent 


(S4) Rat, L. E. Medidnska*VadA'«rkftinc«r avtSlthinr. RSknln^ pch p*rifer* 
karlsjukdomar. iHarrrful clinical effect* of nnokin*. Sr.u,^»nc and 
dlteases of the peripheral vesiels.) Social-Medicinik lid$krlft 2 
(Special Noi.): 67^71. Februarv 1971. " 

Matkiesen, F. R-. Lajwen. E. E. WcufT. M. Some factor* in flume in K 
the iponuneous course of arterial vascular inauftciency. Acta Chixur- 
( j $) giea Scandinaviea 136(4>: 30J-3U8. 1370. 
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ORAL CONTRACEPTIVES, THROMBOPHLEBITIS, 

AND SMOKING 

’ In two studies from Great Britain and one from the United • 
States, it was reported that the use of oral contraceptives was asso¬ 
ciated with a significantly increased risk of developing \*enous 
thromboembolism (4-?, 58. 5*). The British investigators also noted 
In their initial 'report that the affected patients were, on the average, 

!. heavier smokers than controls (JS). However, after an additional 
year of study, a similar effect was not noted and they concluded 
(W): **.. .the earlier difference between the smoking habits of the 
two groups can thus reasonably be attributed to chance (P = 0.03).” 
The American investigator (4J) found"*... no evidence that smok¬ 
ing, acting either independently or in conjunction with oral contra¬ 
ceptives, is a factor in idiopathic thromboembolism.” 

' Cigarette smoking has not been clearly, demonstrated to be a fac¬ 
tor that contributes to the risk of idiopathic thromboembolism asso¬ 
ciated with the use of oral contraceptives. Nevertheless, the 
possibility that it may act to increase that risk has not yet been 
: Completely ruled ouL 


■ ' - ■ • h ". . V ;:^sS^A•... 

' :* 

■* ■ 'V' ; \ <y y ■■ *7 • **7 

144 ) Saatwcle, P. E., Mask A. Aanics. F. G.. Gmxmc, G. R.. Smito, 

, II. E. ThromlvKmbbllsm and oral conU»«i>uve*: An cpidriniotocie 
caw-control study. American Journal of Epiid«miology W(i) 365- 
380, November 1969. ... . , 

<«> Vessnr. M. P., Dole, R. Induration of relation between us« of oral 
contraceptive! and thromboembolic dl«aw. BtitUK Medkal Journal 
2: 199-2US, ApriliI7. 13CS. 

(S») Vcsset, M. P„ Doe^ R. lnvtitinaUou of relation between ose of era3 
contraceptive* and thromboemb.»li« d.wAW. A further report. British 
Medical Journal 2<J65»): «3l^Co7. June 14. 1563. . _ t 

((5) SAJtT well, P.R. Oral eoniraceplivc* and ihromhocmbnlistn;; A further 
report. American Journal of Epidemiology 3 4(3); lW-’JOl, September. 
1971. w v - . vV. • - 

■ • . vd?' ”• •. -*<- >j :; ^.. 4 ; li*'v ‘ v 
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■•t.v'r.. ,-f ••:■ : '?v' t' i:> ■ ,•• " ~.y * 7 ' ~ fogc k« ■•• ■a* 

HIGHLIGHTS OF CURRENT CARDIOVASCULAR ’’ 

-INFORMATION . _ .yy .... . ., 

[n addition to tho comprehensive summary from the 1971 report, '‘vi&'iw'r. '•'■ .... ’ . : •. 

he Health Consequences of Smoking” (SC), cited earlier in this ! " : . " 1 V r , *'p‘ 

ipter, the following statements arc made to emphasize the most T* ■': • ..’ .: .J • \\C,y M 


In addition to the comprehensive sum 
“The Health Consequences of Smoking* WOJ , c:tCQ earner in mis 
chapter, the following statements arc made to emphasize the most 
recent developments in the field: - . • ..vy ;3 

1* Recent epidemiological studies from several countries con- ’ 

firm that cigarette smoking ;s one of the major risk factors ' - 

contributing to the development of CltD. Avoidance of ciga- ' 

rette smoking i3 of importance in the primary prevention of 

. CIID. • 1 v y'.. n •• •• 

2. Studies in man and animals have shown a greater myocardial * ,J •" ^ . 

arteriole wall thickness in smokers than nonsmokers. : • r ' 

■ ' S * Experimental and epidemiological investigations implicate ' 

;.y ■-.. tlie elevation of carboxyhemoglobin levels in smokers as a 

y. contributor to the development of CIiD and arteriosclerotic '' 

: peripheral vascular disease. .. v .V • 

^ ^ ^V : .^v Cigarette smoking is considered to be the major cause of r j&j$ w v -■ ' ~ -V;' 

";Q^rv : ^v^^ uljcona ry heart disease (cor pulmonale) in the United. ^* 

■■ *?- Stales in that ' it is the most important cause of chronic non- 

neoplastic bronchopulmonary diseases. Avoidance of ciga- *V 

• tette smoking is of importance in the primary prevention of ‘ / / 7* 

•. pulmonary heart disease. •“ - . . * ' . ? 



pulmonary heart disease. 

-V--;.>' *'. ^ v 
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i Consumption. In 1971, Seltzer wrote a letter to the 
J Med : 11 March, 1971) commenting on the secular rise- 
fr ° m heart ; dlselse paralleling, the secular increase in 
^s e C ° nS Tr h0n ‘. ? iS t0piC has been omitted from *« 1972 Document 
., - -„,. -, 6 E rannlS ~ ngl J MCd 284: ,384 - ,3 8 5 . 1971)J. also 

AND HEART DISEASE ' - ' * . „,, * . * '"'i\ \1 ~ - ' , 

* w£^.^<V‘^y'• ^7T-< i*~, ' ■ - •• • •> i ' r ° ** £ Jt * T: C - C * S**w. of the Harvard Sc hod of Pub- 

*^1 7#Mr Editor: It has been suggested that the secular Hie us 7 '- & Health, reccndv obulttcd data purporting in -'tow a poor 

\r^ ^ nle f nm heart ■ disease parallcia die secular increase coraebiWio of secular clun ks u» cigarette <t/ai*i:.f;xjuft * idi 

i» *»£»***** consumption. In this connection, the recently - ^ heart disease morality rales f\ En d J Med 2* 1:557, 1071), 

'•'•"'< puWuhlcd World Health Or-miration's data on the death r " However, the kind of »u:i.:xi used 4pcner.tr-* changes 

, „ " • - V * ♦,*; r.;,r^ P‘ rate* from artcriov.lert>tie and degenerative heart disease for rather than absolute chan *». and combined death rates of 

. . . il** c vii 1 ' ilu ■!» ««m iait lfi.7 ' ’ _,i„ .. i r_• . . _.i_ _ j_. w__ _r ,_ 


(cS'vT# Mr Editor: It has been suggested that the secular rise ia 
y-fdealh rate from heart <ii«a>e pardJcJs ihe secular increase 
/' in cigarette consumption. In this connection, the recently 
% puUuhlcd World Health Organuation's dau on the death 
i ‘ rates from arteriosclerotic and degenerative heart disease for 
r the age group -45 to 54 and for the yean 1953 to IW7 ate 


Hfe' - »«>« interesting, 

.^/.r jh:*, a. Table l cites 


mm 




‘ a Table I gives in rank order the percentage chan-a in 
adult per capita cigarette consumption and the appropriate 
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T*Wo t. Oeeth Rates from Artenoccfcrotic Heart 0 ; sm$« in 

<■-. t\i-,. . Refahan to Smoking, 
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*TtMn* • Vjruwt C<mm^ Seoxvi Ci A et V» DH 

Ion. ImIa, Te«x« S.,--cuA.kClirank r-per S), IS'I 
♦t*i*-yr l: TK* ««iera uetunw t«art 4i»c**e. K«»tS,A*p**- 

Uvu--t*T~ }*TI>,r?>» ■ 

*3 t*s* crpfttu a <aAu:« ip»r» ft«x» «ncn»«aerMic Vart £wu» 

. ' ttince IMT I tws t^ures fca»* *ji Ve<* I'lwNfl 

death rates from artrrcidcToOe heart d-sease for the coun¬ 
tries liucJ by, WHO from 1925 to I9d7. From thh L:i\'e. it 
appears t.H.n there U no raisi-order auicubon bctvcca ciga¬ 
rette ce::sumption at-.d deads rotes fro.ti aJJerij-ich'Tcdc 
heart d^rrse. In fact, anvsis^ the fi>r ewnttri.-* «:-V the 
isniVeil cl^ngrt in n-irctte ton«ue»piVj«i, fear coomries 
(Fmbrtd. United Kirt-ritra. Netherianiii and France) *:a>w 
the brrest petcent^.e increases in hcart-cl ieaw c-oruu.ty. 
Sinking Finland li. rbvu 5 per cent coctcjw in per cap¬ 
ita esparrtte cowsunpison, and yet entr the sa-re pcrixl h.»s 
experir' ced a J‘> r <rr inemte in deaths from arteno- 
•aclerotic heart diwrj*. 

Of further intrrrat b the fjrt that «he«eat Japan has had 
■* 4H per cent irerrusc ui octreite con*urr>Lon, ia death 
rate r xo ,n anrrixs Irnxx heart di'eate over t;,ie varne perird 
has drilled Tl per cent. Wrti C.emany, with a ?4) per 
cent increase in cgirttre ton sort jk inn. il.o»» or.lf a CO per 
• cent wnieasc in artcniiMc.'eroUC heart d;sea*e. tor die Ln.ted' 
States the death rate from tiia «utc d eretu-dlr on- 
charivO'l, trhereat «»t»r c**ontry h»s esf-enerxrd jn IS per 
ernt r«*e in p oysoi.irp'yHS, 1 l^oe rfau dd ncx **ip- 
port the par/X .sm of seeuUr ehurige* us octette <Muun*p- 
- (iocs and he4r»-di*ease n»iruit«v, . 

■ K do r*4 draw any fonclu'-ins legal ding the euett of ct^a- 

•Ctte smolinj; on bean-disease *»K»rulity from tl*rse fis^snrs, 
(Kept lu point out tlie dancer of the u-e of serular cKtn^es 
la tobacco romumpiofl a«>d lira r tit (sea *c nMirululv for thn 
purpose. ObsMudy, t»*e etailnyy of heart disease u far too 
complex for such uinplutaC interprcutmis from these kinds 
•f statist«ral daU- 

. . ;i*r - . r ■ Ctw. C Scltzm. Ph D. 

. '*di- c >» Vv .-J. 1... Srwa«*y /lew ink .IumT#^ nr 

"• *•*•£« Jnthr.p.'l.x'* 

‘ ^ I’tjFv.., f i ••• ;a A «- .. Harrard S( h«yjl of Public Health 


To Me Editor: C. C. Sehrer. of the Harvard School of Pub¬ 
lic Health, recently Cibubtcd data purporting u» sltow a poor 
correlation of secular c lutn:[<» in cigarette cvaau.-.rptjun *1111 
heart disease njoruiiiy rales (M Ee l J Med $s 1:357, 1071). 
Howeser, the kind of su:i:xs used 4pcrter.tr-* changes 
rather than a!>ejJute chan,-*, and comb-jicd death rates of 
mates arxi femates rather than d .aih rates of rul.-s) wctc 
fauppr^priata fur e : . h avirg this rx>f! 7 r---sn i nral. vre-retued 
correlation, fi^re I '*. . these data i . ^.’aarer penpectis 

Seltter emphas-yed a' ; Mrent ir-cniu-*enciet <xh as the 
disproportionate changes in die Natherianiii and tr. »Lr.d at 
compared to clian-es in 1 countries such as West Cenrawy 
and Co .11 da. Figure 1 shows that the cJ.onjn ob>mrd 
these and nun)- other rountries were i .1 fee* ii* g : 
mem wiUi the gelation previo^iy cuhliahod in cpidemioioz- 
k studies. 

The purpose of Seiurrs corr.mur.lcadon mar have been to 
point out, correeily. that factors O’h-r Cun cigarette »xok 
tng are inportuit in 0:s e’hr’.-r^ of Lcirl d *oi:i. c-ifteular 
ly arren^* ronnol'trs and in ccun^iss tuch ;t jrran, 
France, Ss.iaerl:rd and especiahy rinlihd. lie*c\;r. c‘te 
tenor of his precaution thxcunui cite ra-'j-.* d? of c 
irtte tn.oii.g in caa-ing pru.urjrs t-vrtJixy cf =u.’et, par 


• m/ 


Y 

lb *fcc*i-c :..its 


(;:3 

Avrr;.:e c: 


::co <czo 

i'CTTS CC'*':U!l.mC:t/A5«.T 


F»gur# 1. 4/C.-jr*: f 7 Cen'.umc: an c-f■ AdJt f 
Year entj CMirtyil/ 1.1 hhn. <-i *5 =** ^ca 

0un;0a*?ra:a in £ -; •» dc-j-a £;uioiC» UC , 

ano in Vac>ct*j Cc- . c*«n ;"25 (O) rod h #7|0) 

Tho errors ir^n t;t* c:. iiv y vk tMt czzu'~<i m c;.in ec 

try i * y* 3 p f ( <1 Gs*rt , *^& CC'ju^ 1 } 1 

m U-a C- "+ iTi t* s a»nvt f 

wr# 1 ii *ri*:c!«st. c * *) ta wt la 4 >• Cat/tat 
•« tr<s «f,uv :-tc twr e* ; ? 

oc lady from heart disease, and fus chore ot sutuiri con- 
h .ri »n otherwise clear u:uatW»n. 

’bus* 1 conclude that secular changes in heart disease- 
ra.ruJ«ty rales have indeed p-iralklcd cha»Kirs tn ci-jreue 
forsumption, confirming on a xotM>**de bins thjt cigarette 
«n<iking cotuinues 10 be a nuytr hejlilh proUctn that merits 
the concerned attention cf rtjtxmal teadership, 

I'he problem of curette snioiaf g is sencus because of 
the Urge decrease in average lort^ev;tf of smokers, die large 
number of rrr.olers and the lafj; period of uivonemcm with 
onokbij. 17,e proWeia Jus been writ docurr.enird at all lev- 
di of sciemifx inquiry* and terious sxineomoasic di-ryp« 
lions of contemporary Amer>-a.r» society caused by smo---g 
have boon noted.*Nevcruiden. naiorul leadirthip has 
been unaMe to arrive at a meamnj-ful solution w the prub- 
tem, partly becaute'of ofciuscation of iuuei b) specious sce- 
tbtiral inierpreuitom. / .. 

C. (■ Co.KSst Y._TuM. 

^- ^ Oh«T3TfTtoM-»wy 
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-■'-;' 1« the United States* coronary heart dUrase"* (tfo) Is the leading* 7 *'*’ 


, .^g.- of death and Is the largest contributor to excess: deaths swig 
; .J^kySt cigarette tookcre. The following la a bvief sia^ary of the major 

r*-,>- re lationships between seeking end cardiovascular diseases as outlined 

la previous reports of the health consequences of cooking <€2 t SZ, 


\ 


i ||p 

v. 





w, «• w, 67). —v v ■■.,:•.■*_■*.•-. - .' : 

ttsP ■ ■'■ ' ‘■■' : - iT -‘ . 7: ■'*■' <$■ : 

;i Uany prospective and retrospective epldifcalological studies have 
Identified cigarette sacking, elevated seres cholesterol, snd high blood • 
pressure as najor risk factors for tho development of coronary heart 

<Vr. '? ■■■-’ - - . * • 'Vv ... ' ■ 

disease. Cigarette seeking acts independently, of and syncrglatically \ 
^ with the ether CSS riik fsetbra to greatly Increase the Tisk ef *.' ., 

r>% r ^SSH ' . .\ ^^T-XVr developing coronary heart disease. The risk of developing GO for pipe 

:>'.. >;J S - 'p.$$T?y-- 

.V^r* end cigar soakers Is auch less than it Is for cigarette sookers, but sore 
Is for nonsookers. In the United States, cigarette sacking caa 

considered the cajor cause of ccr pulmonale since It la the cost 

• I 

Important cause of chronic 0 on-neoplastic bronchopuInonary disease. 

. Autopry studies have demonstrated that aortic end coronary 
Tothcroscleroxls are tors cccoo and severe, and oyocardial arteriole 
in cigarette saokers than In nonsrokere. 


'■''trv-'V'.';'*>J ••, ; n~u 

■w '-$£*-\y?y ;-3 ' '.mp - i ‘ 

-j • • ’ ’ * '.- Pi w cased 


wsp-, 

MSM 



well thickness Is gzcateTi 

l^jy^'thos* who stop scoklng cigarettes experience a decreased risk of deat^i 
coronary beert disease coopered to that of continuing seekers. 

; G M . 


^experioental studies In huaans and anlnals suggest that cigarette 
•T- seeking cay contribute to the develoimcnt of OtO through the action of 

f 5 savorsl Independent or corsplmcntary an chan Iras: the formation of 


(2. V.S. fUBUC HEALTH SfXVlCE. The Health Conscience* of SnoVt- 
A fubllt Health Service Review: 1947. U.S. Dcparteont of 
Health. Education, and Welfare. Washington, Public Health 
Service Publication Ho. 1M4, Revised January 19£2. 22? f? 

O. UiS. PU3LTC HEALTH! SERVICE. The Health Consequence* of Steoklng. 

1968 Supplement to the 1967 Public Health ScTWitc f-CVlev. 
Pepartocnt* of Health, Education, and Welfare. Washington, 

; Eublic Health Service Publication 1&36. 1968. 117 pp. 

* W. U.S. PUBLIC KEAL7H SERVICE. The Health Consequence* of Sinking; 

1969 Supplccem to the 1967 Public Health Service Review 

U.S. Ocparcrent of Health. Education, and Welfare. Washing: 
Public Health Service Publication 1696-2, 1969. 98 pp, 

45. U.S. PUBLIC HEALTH SERVICE. The Health Consequence* of Svoklt 
. * • A Report of the Surgeon Central: 1971. U.S. Dcpattr.cnt ei 

^ Health, Education, and Welfare. Washington, DllfW Fublicatl 

Ho. (HSS) Jl-7513, 1971. *58 pp. 

W. Q.S. PUBLIC:HEALTH'SERVICE. The Health Consequences of Smikl 
A Report of the Surgeon General: 1972; V:S-.Dfepartecat of 
Health!, Education, and Welfare. Washington, DJEU FubLicatlc 
Ho. OtSM) 72-6516. 1972. 158 pp 

UiS. PUBLIC HEALTH SERVICE. Shaking and Health. Repcrtof the 
Advisory Cotiiittee to the Surgeon General of the Public Kualt' 
Service. Washington, U.S. Ueparreent of Health, Education. 

. Welfare, Public Ucalth Serviee Publication So. 1105, 19u*. 

V* •-irr.4v > • 

•... V’V - 

y■’• y*. : • y&'C ' 


- --V 


\ •ignlf leant levels of cacboxyhcnoglobln, the release of catccholaa.ince, 
Inadequate cyocaidlsl oxygenation which nay result froo e nvober of 

' v' --* u - ■8«hanl* n *. 4Q increase In, platelet adhesiveness which nay contribute 

: ^ V -C. ^ ^ - acute throebus foxcatlon. Therm Is evidence that cigarette seeking . ^ 

•'44? tv v"^ 1 accelerate the pathophysiological changes of preexisting coronary 

_ ’;>• ; ke*rt disease and therefore contributes to sudden death froa OIO. 

" ;V- Recently published epidemiological, autopsy, and experimental 

--' r to»CStljgatlons hbve'added to the understanding of the esaocletion 
- v between rooking and cardiovascular diseases. , 





. :• ■>&$• j 







.v»’^ •w'iP-i 

Sm . 



: $£b r ; ,. v 

^ . 








k • \%3 ■'.> ' * At,, k 


-x 


Sp^jpk 


.,. _Hi': ••?• * * 






ulisW"! st? 

tfoagj ^'‘ #*0 0 •"* Certain fcisk Factor* f v *V&;;Tr:^Y<:.V 

«S * prospective epidemiological study of the factors ascociatad visK 
VjSiC^a^iic^#4®3 VS:Sis' ^'i;n^«*rdlovascuLar diseases was conducted arsons the 4.847 white and 2.434 black 

•' * sry 

■■:./ /.-.A : jai**<* voeea of Evans County, Cecrgia (23). The Investigation was P3> 

£SV> S" ^ '-S' f • -.4 V 

V '-^' i-tV * ftlt1 * 5 * 4 with a private census and preliminary exes Inst lens beginning in 

'/'V'' £ ^ 4 i U60 '-!° ll °'"° ? *“ !,lM,1 *“ T 

' ’’ ^ lhat hleh blo °^ PT.S.OI 
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1L01ES, C. C. Introduction. (Evans County Cardiovascular and 

Cerebrovascular Epideciolojic Study.) Archives of Internal Meiiq 
12S(S)t S83-S8S, Ssctcbor 2571. . ;V 


sg ?r> 


examinations vere conducted after seven years. Casael fllj M. CASSEL. J. C. Su==ary of najor finding* of'the Sv.rs County 
. .. . ' , ‘ ' V , , , . V>.W cardiovascular Studies. Archives of Internal Medicine 12E(ti 

J» blood pressure, elevated servs cholesterol, and . .. ;j^k.‘. I87-6S9, December 1971. 

, # '' " /' . ' . '. " . '• '■ « v. - /; ::T - v/*' • ', . * ..' 
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I r^K^^dtecette smoking were major tiak factors for the development of coronary 

| Wart disease. Increased body weight, an elevated hematocrit. sad ECC 

■' ,r 

! * atmaraalitics were additional factors that were associated vlth elevated 03> 

• rVvv^-^V 5 * •- 

A sigoifleant finding of this study was the very low prevalence and 

r- n :4 ' *• - 

;**.-tj >*• 7 Incidence of coronary heart disease (myocardial infarction and angina pectoris) 

. *-r _\fa black ren. The age-adjusted prevalence rates arong black oen were 

«ojy half those of white nen. The study shoved that blacks were affected by 

9 

tJ»« various risk factors for CUD in a similar fathloo to whites but st a 
. /"Jcwer level of disease. This appeared to be true for any level or any run : ' 

'~:vV<T^ factor or any caabinatioo of'risk factors. Create* physical activity : V 


4 or any ccobinatioo of risk factors. Create* physical activity 

-■■■':■■■■■■■■ *• 

1^:of black* as coopatcd to whites appeared to account for part of the observed 
•V^; ./Tr __ _ In this study, subjects vero classified on, tho basis of their Booking 

•4* : ^ta5Sy*^- • 

<r-*- --ir'!! •« v -r<*'fciotory at enrol Ice nl and both current scatters and u-wolm were considered 

** Ct * t * ’ Bo:h hlack and white sale saokera had a higher incidence of CKD 
" T i ^ then did nonsmokers, but white sales had a higher incidence than blacks 

^ V’-r' T~'T >.^7, '■■•-'••♦5^. whether they were snokers or not. The age-adjusted incidence rate for 


:. ; -:vp^S 

• x . .V.;V.^. 4 ' • 

■ I k ■ ’V 

• • • vRtfx-J* ■ i * . 


White sonsaokers was 52.7 per thousand coepared to 9.8 per thousand for 


«■ .J. . J ' : * ■ VI 
V- ■ '^. *., ■’■ • <*s ■ (fatfe*.'-* 


hlack aoasDoUn. Vhitc saokers had an incidence of 101, whereas the - 




in black saokers was ooly, 32.5. Th* prevalence of CJO increased with • : . ^v« r • — *. 

number of cigarettes smoked per day in both groups. ^ ' "'■ * .; y , ' ii ./‘ . 

•; ’»• coebined effect of body weight and cigarette tanking on the . ^ ; 

“* incidence of CKD was also examined (2$). The “Quetelet Index"' was used 26. XEYDcN, S., CASSEL. J. C., BARTEL, A., TTROLES, H. A., HAKES. 
■*?} CORNOM , J. C. Body weight, and nlRarccte sroking as risk 

c ^ Jctenilne relative weight. The tisk of developing Cffi did not change Archives of internal Kcdielne i;6(6): 915-519. December Is;; 

•;: with increases la relative weight acon6 oonscokers, but amokers experienced ••.- -2. 4 ' , " ^'-/yX 

• ^* r ^ i •; ^ substantial risk of developing CV3 with increases in weight (figure 1). . » 

E X^e relationship of acoklng to occupation and QU) was axaalned fid). CASSEL. J. C.. HEY DEM. 5.,^BARTEL. A. C.. KA7UR, B. R., TYSOLEl. 

B. A., C0RN3NI, J. C. , IlMES. C. C. Occupation and physical' 

nwri who performed sustained physical activity had lower rates of ’ activity nnd coronary heart disuse. Archives of Internal heii 

Ut(6): S20-926* Dcctoo^t 19/1# ^ 

> than nonfarmers. Figure 2 shows that, while smoking increased th* , t . . - V .•*•■ •:. ' ' . V ,?'•***$*■ 




'P' : ’ 

• Apt . v. <* 


risk of CHD In both fanwrs and non'aroers, famers had lower rates than 
non farmers whether or not they sacked. . J. 


• >' 'quctelet indax - SffiJlUS. * 100 








Source: https://www.industrydocunnents.ucs 
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Occupation and Smoking . 




v '■ ’: U-- ■■;' Occupation and Smoking . This paragraph implies that smoking is a 
i|^^|^^ : .xn°re important risk factor than physical activity. The cited reference 

(14) Cassel et ai. summarizes the epidemiologic investigation on the irapor- 
tance of physical! activity in determining the incidence of coronary heart 
jf;^. disease.^The authors concluded that the differences in proportion of smokers 
■ .was not sufficient to account for the prevalence of coronary heart disease. 
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In contract to these Ki«*t«!>icteal risk 
factor*. (here were .«iii*ahte ditTor- 
• « ence* in the pn-;«trtion imukinw'Win* 
rettes. with fewer farmer* smutting 
at each age than nonfarmers tTaldc 
3). Accordingly. before cuiuhiiding 
‘ that the dilTcrvme in incidence' l*e- 
tween farmers and it.mfamiers.waa 
. due to the physical 1 activity involved 
in farming, the effect of cigarette 
v . atnoking in farmer* and non farmer* 
had to be examined. "J , 

From Table 4 and Fig 2 it can be 
;' - teen that; while smoking increased 
the risk of CHD in both farmers and 
• Don farmers, fanners had lower rate* 

"than non farmers whether they 

:, J .. amoked or not. The lower rate* in 
... farmers must, therefore, be dbe to 
some factors other than cigarette 
traoking. ^ .;'V: / 


Table 4 . —Incidence of CHD* <lS50*1962to 1S57-1969) In White Men. . 
Farmer* and Nonfarmees. by Age and Cigarette Smoking Statu* 


farmers U9tO 
Occupation): 


MMCiiarett* 

Smofc.n* 


Nonf*rm«rs<1960 

Occupation) 


NO. C* ve» Rat« 


Ifc ■ • 


40-44 
45-M 
35-04 
$5-74 
734 - 
All IJM 

A£*-sO<uit*4r*1« 

4044 

*5-54 

S5« 

$5-7* 

W+ 

All »|ti 

A««-40ivn(cO rat* 
4044 
■ 45-54 
5544 
$574 
754 
All Itrt 

AfO^idiustrO nl« 


~¥7*r~- 


• Coronary heart disa»va. 




mtiJzm* 


>ource: https:7/www.industrydocuments.ucst.edu/docs/pzl 
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Source: https://www.industrydocuments.ucst.edu/docs/pzlkUUUU 
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:- ’_ v; ^.. V ■trayaoa (27) reported S-year follow-up data on sucking In 

- l K : f*l*tl«i to death rate* fee* a lore* prospective epldesiological study 
% .,-J;^** 265*119 eea and wcoen fa Japan. This Investigation vas the first of 

- *- ' Un<t t# b * «o« du ct«d la an Asian population. During the follow-up 


y HlRATfA'l\, T. looking lh relation to the death rates of ?CV 
men and wanen In.Japan. A report of five yenrs cf follow* 

Writers^ScoInav A C? rIcan CjBCer Safety’s Fourteenth ScJ, 
Writer* Scoirur, Clearwater beach, Florida, lUrch 27, 197 


■?-,^^7-. .’jV 11,658 deaths occurred during 1,269,312 person year* of observation. 

^^ feCaIe ****““■ • coUt * e*pettraced higher mortality rates fro* 
*^7 arteriosclerotic heart disease than did nonsmoker*. Among cigarette 

y * th * L *° ttaIiey Tatlos ,or arteriosclerotic heart disease were ' 

V*?•*'^ < -° 01 ) for two and 1.44 (p <.05) for vats. Dose-response V 

^^>^Mri* tun#hip * wer * found for koth ° m * n<i wo=ico ** * Mi * fc< by th * *«*« - 

; rcttc3 tooktd P«“ *•» and age at Initiation of sooting (figure 3). 


• v.^-r >«*" ,-nS - - ■ V '. :■'■*, '■■/.,'&*'. ':, - • • ■ 

. •- ■. : ;' v •• -.' *.5o 

-Vr^5 1 .J|. .oV.y^U, Mtortali ty 

-£ p r r * 


ifeao ..»m ; 



: • 


Age et start 
of seating 


sy>. : y ■ -1*-\•■ '■' . * 

■ **1?*^** /' ' .V ’ '• rieure J.—Standardlred rortality ratios for arteriosclerotic heart disease 

“ox roles and fcaalcs by. ego at Initiation of clgarctt. a^lm 

»■*—»«:• 7 . ■ .. .7 

0 S - ■ VV - fOdilCE 5 Hirayana. T. (27). 










Cordon, ct al. (22, J7f, in e further analysis of the Fraolngho* 

22. OOaDO:: ; Tu, SCSITE, P., KA^STL. U. *. Section 2*. coronary ncart 
dataconsidered both byunlVntlate and oultlvariaee analysis the disease, * therathros-botic brain Infarct lea. : Intermittent claudi¬ 

cation—a ewLclv 4 .rl.ste analysis of »coe factors related to their 

relation of certain key characteristics to the devcloppent of coronary heart Incidence: The Trj-tlr^hlaa Study, IS-ycar falld-.-up. ::t; tCatincl 

If, ■., Cordon, T 1 . (Editors); The Fracingna^ Study. An Epidcaici: 

disease, the character1stits were: high blood pressure, elevated scrua Investigation of Cardiovascular Disease. Hay 1971. 42 pp. 

cholesterol, cigarette smoking, left ventricular hypertrophy diagnosed 57. SKURTLEFF. D. Section 26. Sort characteristics related :to th. 

Incidence of cardiovascular disease and death: Fruainjnaa Sd 
ftp *ltttrwir«eji»s, and glucoaa intolerance. Cigaretta seoking energed 16-year follow-up. 131: lUnnel. U. D.. Cordan k Tt (rdltors)i 


•• one of the leportant risk factors for the dcvcloprent of coronary 
heart disease. There was a strong association between cigarette seeking 
Md CUD other than angina pectoris, particularly acong yov»g sale and 
fcnala iwkeri. Th* relative role of elfcarettc smoking as « risk factor 
vaa emphasised by multivariate analysis. Cigarette smoking was not a* 
strongly related to CHD in women as it was in men. This may have been 
In part due to the fact that there are fewer heavy sookers anong wwm, 
«nd women tend to inhale smoke lesa chan men. * 


16-year follow-up. 1H: Kannel, V. D., Cordon k Tt (fdltors)i 
The Frar.in^haa Study. An EpldeaJoJegleal. Investi,r?tion of C 
vascular Disease. U.S, Department of Health ,■ Cducation. and 
Welfare. Public health Service, .Vaiional. Institutes of Health 
Washington, 0. C., December 1970. 35 pp. 
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>ource: httpsv/www.industrydocuments.ucsr.eau/aocs/p 
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• r ^'^w!f^3. A C?‘C ie**t Study i Th* effect of Digtatloti on dietary pattern* and the Incidence ^73^JTT^cm t^ »J1" * MMl cf Science* 7<iJJi 

v‘ ** ^*£“3 *)''•■'' y ♦! cardiovascular diseases In a cohort ot ceo of Japanese ancestry horn . . .• 

'i'fS'i between MOO and 1919, who were residents of Oahu In 1965, was examined ’...'•• *"„•••• 

*$.***+'' .* (|:*Y : ■ ’ I* tbl* prospective Study. During the two years of followup, 101 «en v v . i- ’•', < i^-'.’r,..'" 

r : ": x i? •-•V-^i'* >-•*• *;;' :fc '‘:; ■ ■ ■ • .• •.•'••'.-' * 

* V V./5r. »T • developed coin the population of 8.006 oen Inltlnlly axaolned. A . ;•• ^ y.. .'--'V.. . 

. •:, &Z {*■:'" ~* i : significant relationship to CHD vM found for the following risk factors: . v ’:'*)}/‘l ' * 

- 3y .%vy;.-v ; . ; ,; • . ■•.'-••" ■; “ 

* YOtT^ .'■V~■*;.cigarette saoktng, elevated syseolic and diastolic blood pressure. Increased ' ' 

" eholestsrol, triglycerides or uric acid, sod various acssurcs of 

; .V-::■•_. . Y / -..;•>■;>■•■-.• ' 

■ -,T r i'tt c Dalng data from the International Cooperative Study on Cardiovascular 51 ^V’- ' , 

.;• •,«: ^T -i - ; - '. .'■' *: X ‘ r.*’ r .. n*a.X-=v .... . .... 1 . 


Kaean, <t al. (31) reported prtlliirury finding* fro* the Honolulu 51 * A. , H10ADS, C. C.„ ZEECEM, P. 0., NICIUMAR. M. 1. - 

• heart disease .wsnj mb of Jap-mes* ancestry In lliwatii. TV«e 


froc the International Cooperative Study on Cardiovascular 


\-'i : 


i^ldenlolocy, teya, ct alb f3i; calculated the proUbllltlts for ten aged 34 ., keys. A., ARAVAJJI5, C. . SUCKBTOlt, R,. VAR TJCKS!, T. S. f.UT 
-• > ;•>."*:•->> •• ' • . A. , DJORDJJC'/IC, 3. S., f 10AN1A, F.,. KAKVQVi3N\ H. J., KC.0T11, - 

•.'•■ 40 to 59 to develop coronary heart disease In five years. The TUDDU, V. , TAYLOrt, H. L. ProbaOlUty of niddle-eved wn devei 


.-. •‘■•iff ' 




V set hors noted * , .«.that the relative OO risk of different oen within 

‘ A Alucn population 1 » well predicted fro» the results of the aultlvarlata 
analysis of the experience of oen 10 ocher far-distant population* ' 

dlffeTln* In aocloecoaoalC drcuaitanccs, language, and ethnic backcrouad." 
Although the CUD incidence rate of European een vas about half that of 
• the Americans, the fact still reaalned that investigation of the four 
" ; 'k ; A parlahles (cigarette saoking, age, systolic blood pressure, and ^ 

» '/ ' m . dsolcsterol) wa* sufficient to Identify oen whose likelihood of dying 

«f CUD or having a definite myocardial Infarction within flV« year* wa* 
greatly shove the average. ^ k *.- ■' * • 


TUDDU. V., TATEOr. H..L. PTobaOillty of niddle-ceed «n devei;- 
eeronary heart disease In,five years. Circulation 45(4): Si5-i 1 
April 1972. a .. . ... 


■ '’'i y.'-. ■-.A-•* *. l r ^hour fSJJ reported 10-year follow-up data ro the 

o v §^'" of ten In Finland who were pare of th* 7-country study of 
- V coronary heart disease, conflrolng that cigarette rooking was a »u 


.51. KKSAR. S. Tupakotnti ]a scpclvalc lrotautt. (Clcarect* rooking 
. and coromry heart disease.) Suoaen Uakarllchtl 26(1/2); 27-32, 

January 9, 1971. 


'w! 


\ •> ■ 


/ v coronary heart disease, conflmlng that cigarette rooking was a major 
"■.j ^ yiak factor for CHD. The authors reported a K7-fold Increase in CHD 
mortality a=ong cigarette snokers. They estimated that 1,700 excess 
deaths eccur each year aacng cigarette szoklng oen In Finland. 

- 

' Korarevlc, et * 1 . f 3 J) reported the result* of the Initial 38. 1 

/: ■' pee Valence survey and the 2 -ycar Incidence data Iron th* Tugoalavlan ^ 

^ *tudy of cardiovascular disease. A total of 11,121 oen between the • • 

ages of 35 sod 62 were examined in the towns of Toil* and Rcaetlncc. 
i4 Criteria for the diagnosis of CHD were based on d>Jectivo elcctio- 
*• . eerdlegrophlc findings of eyocardlal Infarction, left bundle branch 

■' block, or sudden death. A very low prevalence of eyocardlal Infarction 

' ««s Initially found, and only 36 new cases of CJQ developed ovct the 2-year 
‘period. The subjects who developed CHS sacked cigarettes at about the 
gam, level as the total study population. The sr.nual average Incidence 
: yetc of acute coronary heart disease was about 1.6 per 1,000 aaong both the 

*moVers and noosaoker*. The GT) Incidence rates found In this T\cosIavi«n 
a ggdy are appreciably below those found in the Cnltcd States,. 

I* ‘ Coaatock (It) exanined the association between water haTdness, 16-. I 


38. gOZAREVIC. D., TClC, J., DAkTSER, T.. R., WIIS, H. A.. ZVKEL. W. J. 
Irevelencr and incidence of coronary disease in a population 
Study. The Vugosiavia Cardiovascular Disease Study. Journal of 
'* Chroult Diseases 24(7/5); 49S-50S, September 1911, 
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1 various other eiwlroanencal factors including cigarette socking, and 
death f ton CO). A total of 189 deaths f no a CTO occurred lh. the 
population of Uashlngton Co^rty, Maryland; in the 1-year period following 
« census In 1963. Tor each c#*e, two controls were randonly selected 
from the census list* and notched for race, sex, and year of birth. The 
relative Tl*k of CHD for all aooketa was U3 ooopartd to oonseokers 
(f «.05). This relative risk anon* cigarette ranker* was dose-related; 
persons smoking nor* than two paeki a had the highest risk Of CHD. 


16._ CC1STCCK. C. tf. Fatal arteriosclerotic heart disease * water 
at booc, »nd aocioccomraic charecterlstlcs. Aacr lean Jour 
Ipidcjiloloiy 94(1); 1-10, July 1971. 
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m; reported the prevalence of cardiovascular U. CASC1U, C., MAftCACCm. t. , 2Z00.\, 3., CARTA, C., FULCtlEew, u. 

Sulla -frequenm ,del lc cnrdlnv.«iculbr>.it !• era gli operal 
dell!Industrie estractlva da l la.ranter**. Ndta II: Incidents 
la rappqrts a 11*cbItwdine al (trto * all'.Vlcool. (On the incidence 
of e»'rd leva scalar disease aaong r ho votfccrs of the nlnln* industry 
of Sardinia. Second communication: Incidence In relation to 
bib Hull stoking, and conscription of alcohol.) listtpA Kcdica 
Sarda 71 (Supplement 1): 191-200, 1948. 


,668 miners on Sardinia. Smoking and drinking 
■ habits, blood pressure, and Heart rates wt« recorded. Sukers bad 
higher rates of CKD than nonsmokers, and a dosc-respoase was noted with 
tho number of cigarettes sacked per day. The prevalence of myocardial 
Infarction was 0.9 percent for nons=akcrs, 1.62 percent for smokers of 

or less cigarettes, 2.J4 percent for makers of 11 to 20 cigarettes, - - • ; , ? ’ 

Mfcrnt for saokers or 20 nr core cigarettes a day, and 1.42 percent * . ‘ 

Tv ." .■'*•*■ tt.T '.‘ J ‘fat cigar or pipe smokers. Vfcen claretts smokers were grouped by alcohol ... \ 

.V- : --i... cmsusptloA, no significant dif ference was found la the prevalence of ‘ 1 ■ - ' 

V&* *v 'V • - ■ ' v . ■ ■' 

jVi r;.r : ' ‘V . ‘'■ J.^ gBoesrdlal Infarction between drinkers and nondrInkers. r -■ . ' 

*»xolticr, (t il. (3S> W, 37) «uslr.cd the prevalcnco of COT lit 35. H»51tZ». "... 5£?SSSTS?., M., fiSU9*JKT ( .|., . CardispatMes 

-r.rj.. ~ ( . ... - Ischdalques t’ars un* population d'esployds de Cruxelles. Etude 

' v 3 — ‘"v •.' uut ul, hank mlavtci ared 40 to 59 in Brussels. They determined an de la prevalence des cardlojatbits isehem.inues cn fo-nccian ce 

la classe rodo-Jconoei^ue. (Isehcr.it heart disease In a Brussels 
bank clerk 1 population. Study of the prevalence of ischccic heart 
diseases as a function o£ sociteconcclc class.) Revue d 1 Epldesiolc 
Hedecine Sociale et Santa Tublique 19(7): 599-622, October**overier 
MUl 





*;.' JW silt bank eeployces aged 40 to 59 in Brussels. They determined an 

y*c Individual's siting history, blood llpfds. ECC, peak flcu rates. relative 
Height, skinfold thickness, and blood pressure. The prevalence of 
' - fOtslMe COT as determined by ECC and COT hlstoTy was 7.1 percent In 




36, KORSmER, H., OClFTSTtR. K. , DEUC0T2T, k.. CCCSSErS . A.. BET.KtnD i*. 
tkets, 11.6 percent In cigarette smokers who Inhaled, 6.1 percent In Enquete cardio-vesculalire prosp« e tive dans w.e population selectim: 

resultats de l'crt^uete Initials. (Prospective carciovaseular 
studies In a selected population. Results of the initial study.) 
Acta Cartio’ocica 26: 245-342. 1971. 


* * • .A ' (k« I 
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Cigarette smokers who did not inhale. 10.6 percent In smokers of pipes 
"A* «U«.. md U.J p.rc.nt 1. O. ton, ,h. «<« tlil J;> K0R ., nznl „ _ 6! . !£E „ B< K: ,i, a 
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En<(ud:c dans u:e popular 1. 

. . _ _ . T ^ w .t.in d'enployes. Relacion dcs habitudes tabarieues avec d'autres 

factors eranieed, the strongest association was found for elevations In p . ra „trc. (I^-esti Ba tlon cf a vh:t.-eollar -opulatlcn. Selrtir 

of tobacco hnbits to ocher parameters.) Bruxelles i'cditai 51(2C): 
*87-691, October 1971. 
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aerva tbolesterol and the other blood lipids examined. Weaker 
associations were found for Increased relative weight, high blood 
y*j?-pressure, and tobacco use. , 

Amese. et al. (2) examined 265 patients in Italy aged 20 ‘to 65 year, 2. ACSESE. C., CASEPA, R., U kCCCA. M. Ets e v.lore dl alcunl India 
; - ; Vip« 1» dlserlslnadone fra sejgettl norroli *d Ischcmict. (Agt 

vho had myocardial Ischemia 


Patients ver* matched with an equal otr»bcr 
” . ! controls by age. A number of risk factors for COT were measured in 

' . r groups. Cigarette smoking and elevated iccun cholesterol vere 

Identified a- major risk factors for CUD, particularly for individual* 

■ 

,• -f soder the age of 50. * * 

Aoudlk (30) four.d the prevalence oC myocardial Infarction to be 


and value of several indices for diecrici ration In ns real and 
Ischemic Subjects.) Clornale di lglene • Xeditina Preventiva 
ll(3)i;140-151, July-September 1970. 




'V 


; significantly (P «.00i) higher ln^citarettc »»k<ra than fn nonsaokers in‘ * 

.. -V V * population of 8.292 CzechoslovakUn oen between the ages of 52 and 67. 

V- i.V' l : ; r v storch, et al. (60) , tstandla Cano, et al. (J7J, and Jakuxrrvxka (30) ; 60 
J |« stodles in Cernany , Hlexleo, *nd! Poland: of CHD In Ihdlvlduals under the 
, 0 f to, reported that cigarette smoking was the dominant factor in thic 

^ development of CKO in these patients. 

Colovchlncr f21J found cigarette snoklng to be a significant 
factor In the development of myocardial Infarction In a study of 530 
patients with 003 In Leningrad hospltaU. 

tfc«* studies without control groups from Kev Jealand (39) , Kcpal 
fd7J, and India (St) reviewed the prevalence of various risk factor*. 
Including cigarette smoking in populations with documented CKO. 


10. 10UDIK, F. 5rdecnl infarkt a kourenl. (Myocardial infarction ard 
cnoklng.) Cxi op is Lekaru Ceskych 110(23): 614-620, July 25, 1?«. 


5T0RCH, Hi., liXELKVnt, l., tOttLER. «. Ocr Rerxinfarkt in jar.ger 
Ugcnsalter. (Kyocardlal infarct in young people.) Ocutscbe 
Ccsuudheitrvcscn 26(34): 1593-1600. Aucuat 1971. 

tSTAMJIA CASOi A.. ESQUIVEL AVILA, Ji. HALO COUCJtO, R., FEAEg 
SAbTAIi'ObR; S. t UOf:: ;:s:rr.\XE=. £- Infarro Juven.i 1 deli niocardir 
(Hyocardlal Infarction In the younger acegrauns.) Atchivos er 
Znstituto dc Cardiolegla d* Mexico 41(2); 137-150,KJreApril 

30. JAKUSZEL’SKA, R. 2aw«l scrca u osob nlodycb. (Myocardial infer;■ 
in youig.subject8.) wudomasci Lckarskjc 21 (1?) ; 1749-175' 
October 1. 1969. ‘‘ 


21 . 


31. 


- 'S - •. 


ODLOVCIllXFll. Jw T. Rekotoryyo sotsUl'nyye foktary tobelcvayca. 
infarUoa mlbdarda, (Same social factors In the incidence d 
myocardial infarct.) Zdr.ivooklicancnie kostilskol Fcderarsli 
15(9): 12-14, 1971. 

sirrn, a. j.. appt, iu, L\:xvn. a. a. An erid*r<blo;te*i sur . ( 

Of isclmesic Itkrxrt ducesw, Jk-w Zealand Kcdical Journal 7l(.' 
2a*-7»S, Kay 1910. 
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• 47, PAN0LT. M. R. Myocardial Infarction in Kcpal. Indian Heart A 

. 22(7): 73-82, ApciL' I9;0. 

3*. SlKCill A. f., 51! CM, S. P. Coronary heart dltcase—tone cpti*cnto1c 
Cllnical and electrocardlgraphic ili^ervatlonv. Journil o( rha 
Jj-fktion of ri.yslclins of India lf<3): 6:9-633, September 
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Lipid* 

Jn *f the following studies where the effect of cigarette 
oookjng on llood lipid* w*, etnioei, there WM no control for dietary 
lectors that »*y independently effect atrwn lipid levels. Schwarts, 

«t el. (it) examined serum lipids In relation to smoking habits end 
;.v rdetloe weight in 7,972 nele employees of the Parisian Civil Service In the 


Q 


X 






Cigarette seeking was associated j, plight but significant 

increase in serve cholesterol. Thp authors found a pocltive . V v 
■ *r i’, ^•otrelstlon between Increased relative veicht end scrum cholesterol levels, , 

•nd a negative eorrelatloa between relative weight end spoking habits. 

\ \ These factors would operate in such a way as to reduce the apparent effect 
•f ClgSTCtte seeking on the cholesceiol levels. After controlling for 
relative weight, however, the investigators found a significant (P <.C&1) 


SCT 1 VAHTI, 0., MCltAUD, J, L., UUWCtt. j., CLAUDS. J. R. Scrui 
lipids, suoklng and body build. Study of 7,971 actively erploy 
■ales. F.cvuc tuiopeenne d'Etudes Clinlqucs ec Diologiques 
16: 529-S3S, 1971. 
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relatlooshla between, ^noting and serwa cholesterol. 

+Psm£M>4.T' 

: ' !■ m study of various factors in relation to the mean, seiwo 

. U V ’ cholesterol. Pitcher 1* (It) exealned the following parameters: blood. M. MMC«BtE,.C i factors .ffectlnt the ne.n scrun cholesterol. Jev| 
; .. of Chronic Diteases 2A(5): 289-297. August 19 71'. 

. ^ . fressure, height, weight, and skinfold thickness. X-ray findings of the .* ... ,‘V . 

chest sod abdoc.cn. the electrocardiogram, and saoklng history. Ten . ••• 

' ' ; ^w.; thousand British business execotlves between the ages of 2S end 65 were 






•xaalned. A significant association was fovmd between elevated itna 




i-v >;V 4 s ehelesterol, obesity, elevated systolic bldod pressure. Inadequate 
• ■•:•■. t • • - 

;■ vv dxerclse, radiographic evidence of arteTUl calcification of the lilac 

. ^y d»Tterles, end certain other factors. The increase observed In etan scrua 

cholesterol with increasing nt=bcr of cigarettes stroked was not * 

- * > : - ‘-V.] _p> oUtlstlcally slpiificant. ‘ * * f V-. : . • ; 
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• *w,v Eoctslo f5i; Studied the distribution of Serin lipids In 326 Kot- 53 ' *0«SU>. 1. Distribution of terva lipids in Korveglun recruits. 

*: : V, Act* Mcdlca Scandlnavica 190C5): *01-4C6, Kovc=bcr 1971. 

k - veglan oilltary recruits. Cigarette snokers had e snail but Insignificant . • y . »rh>: 

Increase In serum triglycerides. No elevation was found for serva _ ^ ■/; r •_ ^ 

eholesttrol. The subjects were young, and oost veokcra had only •. . x -* * ’ 
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,7:;, lorney end tnslein fjjj |ovesClc»ted changes In elihital laboratory n. KTPjrtY, S. U-, RNSLEIS, X. Investigation of changes in clinical 
>-S ■’ laboratory tests related to aging and rcokinE. Aging and H;;mi 

tests as related to aging and scokihg in a 5-year study of 50T healthy Development 3(1): 95-101 1 , February 1972. 

• Mle veterans. It was fotnd that five veriables were needed to predict * 

- y , sge-related changes In those over 50. These were: fasting blood glucose, . _ • 

J-boct post-glucose blood sugar, total scrum protein, hemoglobin, and ' 

cholesterol esters. Ha significant*differences in the laboratory 

data between socking and nonsDoking subgroups were found. 

VJalcu, et al. (70) examined the Interaction of cigarette smoklr.g 70. VlAICU, R., KiGAVEI, E., fATIU, I. Smdlu transversal ( w cro 3 »- 

secttonal") al presiu-Ui artcrlale si al lipidClar scclcc la 

Vtth blood pressure and serin lipids in 100 patients with 1 angina pectoris eoronarlenl fwaatori si netioarori. (Cross-sectiorai, study of 

arterial pressure and »crw-.i lipids in coronary gr.oker* and 
who were between the age. of « and 59. ’ Half the patients were socket, aonsookers.) Medicine Interna 23(3): 925-930. August 1971. 

■sing mts thaa 2S cigarettes • day. The sooker, had lower serum lipids . . 

end lower blood pressure than the 50 nonseoklng patients with angina " 

pectoris. 

l**edut«ly following a fatty ccal did not significantly alter thlo serin 

levels over cootrol values. 
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Source: https://www.industryaocuments. 
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- 1 'J$SJ £.''..•:7. 7: <'*&'-:™ a ’ de on 100 Patients with angina pectoris. It is important because the study indi- 
\ \;fc^-£^ Sates ' ;that in patients, smoking docs not modify serum lipid levels. The 
.. - V \ " * i vfei:' Summary is as follows: - • 


• jaW'- . ’ ‘ ' *-\' • *: / ’ 

■ Smoking and Blood Lipids. This citation is inserted among reports 
dealing on normal individuals. The observations of (70) Vlaicu et al. were 
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• ••••.. SUMMARY 

R. VLuVm, Emil\a yiacnvci, I. Pnf/u —- CIPiOSS-SECTiIONAIj STUDY OF ARTERIAL. 
PRESSURE .AND SERUM LIPIDS LX CORONARY SMOKERS .AND NON-SMO¬ 
KERS * • 

Arterial prepare, cholesterol, total lipcmia and tcrum bcla-Hpo proteins were *lu- 
£]cj in J(jU pa lion ts widt painful v-rltcma- mriliojwlliy, ajpM 40 to aJ years,, o« whom 

«n»ftkini ovor 2-j dgr,ux*tlrs» adoy anj 30 non*sir»okcrsi. .... . 

TJio sl.iUslic.-il ditcreiwc between Uic iiv« groii|* w;i* ►.« *mfuxjnt, arierjul prepare 

■ ‘ 1 OTiokt'rb, 

X.-.cttws flil?l« 

tiuj prodne- 

proouro and/or 


£ ' f J m ' , 1JU1 ►Ull-SllC.il 4ii.crviue Utfinoai - -. T - — 

• ' ■:'. 1 J- • i J- «nd blooil lipuR prcseiilin^ In.di«? v.iliuw in the aon-Mtmkcrx, linn w fni«k*'rb. 

'*'■ * •' V A* ‘ - Jt v> «*»ns«<L*ml tlml »n coronary smokers, in ibc nU*mirc of; outer rn.k J.ictt 

- .-. f ^- 'vjT/ .vfi ,a X • arterial prc.-«*uro and sciMm lipid levels)* *moUiTi2 i»» tint main risk Xnc.or. In Uio 

' rr ' ’&* ‘ * tiomof coronampnuiy, ►luokiiig dbo* not appear to act by modifying blood pro«ui 

• .. T ";.Aaoruni'lipid IcvoU. 
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• Cisnpollnl, et at, fJ57 uwlnej Che effects of cigarette sooklrg 
M blood lipid values in 10 healthy volunteers between the ages of 20 
40i Cigarette saoklng resulted In a prompt rise in free fatty 
•elds and a delayed rise la sertn triglycerides. 

. 1 tb« relationship between cigarette smoking and changes in various 
•ecus lipid levels has not been clearly determined. Studies in this 
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15. Cl AM POll Nil, VRISQOLX, lUVAlOI.r. r. Azlonc del fuio di 

- sigarecce su alcunl patonetrl del rlcanblo llpldlco. (Action, ol 

clgavctte smoking on several parameters of lipid octabollsm.) 
A«1 daU*A,ccadcela d*l FislocriWcl In Sitna; Sesion. HedUo- 
X is lea 17; 474-4&0, I960, 
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Electtoeardlogtan 
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during exercise. Polish Medical Science and History Aullcru* 
1A(2): 75-76, April 1971. 


tSeoVlnski (?6) excised the affect of .exkin* on certain (li~ WYSOKlNSiCI. 2. Effects of tobacco smar.Xng on certain, parameters 

***° 1 * •— .xafleetlna the condition ef tha cltculbcory system at rest and 

patauters of cardiovascular function In 100 healthy nontnokers and 100 
healthy smokers who were nilitary recruits 19 to 25 years of age In, Poland. 

Significant prolongation of the QRS lntrrval C? * .W1K flattening of tha - 
T wave, and ST segment depression following exercise ware seen note 
frequently In tha scsokers than in the nonsookers. 

Van Rucbc, at ah (63) exaalned the occurrence and significance 


n. van sycHW. f,. 5. r. , drios. e.. vtcnoirr . h.. Rosscumc*. f.. , 

mtKA, J. It. Het voorKurn cn do betekents vnn extrasynto lew 

•f anttasystoics and conduction disorder. in 760 healthy Dutch men bctv.cn e« gcleldl n S *«:tooinl S .en. Em 7-jartge JoncllvUiule studio 


l tha ages of *0 and 67 who wera followed for scvcn ye.trs. The prmenee 
extrasystoles was not correlated with cigarette sunklog or elevated 
scruti cholesterol and was not assodattd with the development of DO over 
the 7-year period. , . * * 

Uttus.et el. 037 tested 316 healthy wales 23 to 82 year a of age 3J 
for ischctlc SI segment depression on,the ECC during or after sub-naxlnal 
exercise. Tha abnormal ST segment depression identified In 30 subjects 
vas correlated significantly with! tlevated serum cholesterol, abnomal 
resting ECC, and a history of cardiac sytaptoms but not with soaking, 
high hlood pressure, physical inactivity, or family history of coronary 
disease. • 

Van Buchcn, at at. (6S) lo*mA no significant assoclstlon between 68. 
Cigarette smoking and Ischemic ST segsenc depression on UCC In 120 
apparently healthy sen who demonstrated this abnorcality among a 
population of 760 ccn 50 to 70 years of age. 


<I). (The occurrence and significance of cstrasystoles and 
conduction disorders. A longitudinal study over 7 years (111.1 
Re dec land s Tljdcchrlft vcor Ccrveeskunde 114(7): 231-236, 
February 14. 1970. 


8ATTUS. A. A., J0RCEK5D*. C. 8., V0?2>EN, R. E., ALVAP.0, A. ». 
ST-setpenc depression with ncar-oaxltal exercise in detect lea 
of precllnimal coronary heart disease. Circulation 44(4); 
585-595, October 1971. . . 



VAN EUCIIEM, r . s. P., DRION , E. . VTCOC'JT^ It. . SCSSCH1CTC*., E. 

Hct voorkor-cn en dc bccekeols van een depjTcssle van bet ST-scr—v 
In het elektvocardiogram bl) cannon zonder and*re vurachljncelcr 
Een 7*JjTige lor.gltudinale studie (II). (Tlse occurrence and 
the significance of a depression of the ST: segaent In the ICC 
of sen free froa other syrptess. A loo-itudlna l stvdy of I yn:: 
<T1).> Kcderllanda , Tljdcchr if C wor Ccnccskurvdo 114(3): 320-312, 
February 21, 1970. 
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k’'"‘ ,• Smoking and the Electrocardiogram. One would conclude after reading this 

section that in some studies, smoking did not influence the ECG. Only the 
first study by (76) Wysokinski did something different from the others. He 
/. had subjects smoke 5 cigarettes and perform exercise. The abnormal 
-Velectrocardiogram appeared as an acute effect on smoking and exercising, 

,; ; \The Table of Results is quoted below. . ' ; 1 . v> * • 

k : .Vy The other 3 inve stigations were comparing the electrocardiogram of 

smokers and nonsmokers without smoking excessively prior to the recording. 
.{'There is therefore no inconsistency in the conclusions that there is no signifi¬ 
cant association between smoking and the ischemic pattern of the electro¬ 
cardiograph. 

Smokingof 5 cigarettes had an evidently Harmful 
- * effect on the circulatory system, the number of alt- ■ 

normal reactions was almost iloulilt in relation to. 
the number of abnormal reactions in the studied 
subjects f>efor~ smoking the difference l>eint» sta- 

' J _ sicnil«ant (p< The harmful cfftii . A ^ ; 

'r of to !jjcco smoking was even more evident in the . * • -•*% 7 -1 • 

. group of smoker* after smoking of cigarettes. .14 

- v compared to the control 1 gro up. These d iff cremes 

< ' were highly sigraniant Mathtuaily <p < OJUk 

.. . 'y~ . • The E( G insrstieaiton 'h«metj also a harmful •' 

. fffett of ri’jarefte h‘o thennuJatnrv 

tem.i .Aftersniokim; umgarettevat rest a **.jtisiir.il- ' • 

ly significant prolongation of the P wave was obse- "* 3 

r r rved (0.20.> p > 0.10) and of the PQ segment ' * v* . ■ 

’■ • (0.30 > p > 0 . 20 ) 1 . (Table II). The effort' after . — 

smoking of cigarettes caused a statistically signifl- * 

cant prolongation of the QR^ complex (p > 0,01). ’ • . r A-v 

After smoking of cigarettes before Letunov's test 
va' abnormalities of ECG appeared with flattening of 

T wave, depression of ST segment, more rarely ' . * . 1 

with grade I atrioventricular block. These differ- , 

i | ; ences were statistically highly significant 

' . - <p < 0.01), as compared with the number of ab- 

normal ECG records in the smokers before smok¬ 
ing of! cigarettes, as well as in the control group 
\ 0«h. “ ' ' ‘ 


FJfci t of imoki n n on F.( :G 




>ource: https://www.industryclocuiTienis.uc 



OCS/pZIKUUUU 


















-0m 


-’.^v *rv-vj 
- 







rv r^&QfZmTF W ^ ^ • 

'** . • - : . 

>.;■■ j > 

■ , '.■ 

'^'Wi-'C^ t 

■ •'. '. «:• v> 

* x ;ni. * 

■&*.>* 


■>. : v •,/:•. 

• r ';,v^ -. JS& >*:■; 










;y ( ^’v 



. yxpcrierr.tal Studios 

* * . .; * • • Cigarette Souke • 

’ *'to; ;, :/jg! ••*>/'•:.: y *'-.:• 5fuJf« £ii /In 

Svsocrs, at *1, (87J ex.ialned the effect of cigarette cooking * 61. 

«n cardiac loetate cetaboliso In 15 patients with severe angina 

pectoris who had at least 75 percent obstruction in each! of tv* or three 

■ajor coronary vessels. All patients had been long-tern cigarette 

•mkers. Cigarette smoking produced Increases In heart rate, systolic aortic 

pressure, the systolic ejection period per nlnuto, and the tensions 

ti« Index per alnutc, but laclale production was not Induced by stroking 
■ - • '■ , . i 

In any patient who did not also have lactate production In the control 

•tat^. In three patients with lactate abnoroalltles prior CO sacking, 
inhalation of cigarette smoke sustained and slightly aggravated this 
"Condition. ': • /. ? .*. •*. *'.•/. ..• . 

•; . ‘ • ' Slvcfies in Animals 

rookc on ventricular fibrillation 
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SUWTRa. 0. N.. MOMCSO, S.. VTCI1SLLR, 8. K. Cigarette woke 
Mlccts on lactate extraction in the presence of severe cnrowr-i 
atherosclerosis. Aacrlcan Heart Journal 82(4) : *58-4*7. 1 

October 1971. * 
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The effect of Inhalation of cigarette rookc 

: - ". •• .* t ? 


■ Yr* ; - 

5 threshold (VFT) In noraal dogs and dogs with experimentally produced acute 


■ 

■ m. h: ' t - m 

> -J X**£ ' X”. ' ' 



myocardial infarction was studied by teller , ct al. (6). Koagrel 
* . 4ogs weighing 25 to 50 kllograns were anesthetlted with sodlen 

. pentobarbital, and respiration was nalnralhed using a Harvard ventilator 
attached to an etulotracheal tube. In one group the electrical Ic^ulses 
^ ‘ Med to precipitate ventricular fibrillation were delivered through tha 

Cheat wall, and la another group the icpulaes were delivered 
directly to the heart through.electrodes Isplantcd In the oyocardluo. 


t. BILLET^S., DeaTW;, S. T.. WSTIS, J. I., RCWH* l, ..fill SOKAKf, 
The effect of lnhalatibnof cigarette sookc on ventricular 
fibrillation threshold ir. normal dogs and degs with acute ' 
■yocaTdlal Infarction. American Heart Journal 85(1): 57 -)g. 
January 19 72. 



{he eaperlacntal group of dogs were expeset. to the emoka of three 

*• 

• , .h cigarettes over a 10-&inut« period 


• •%-'r 

X"’ ■*»_ VFT was significantly (P <.( 

" -- 

v *x d'V 

.„ar>*fjw v. 


Each cigarette contained 

■pproxlnately 2 ng. of nicotine. With acute nyocardlal Infarction, the 
001} decreased, but in both the normal and 
’/ pyocardla1 Infarction groups cigarette smoking resulted in a decrease 
fa TFT that averaged 30 to 40 percent of the control value (figure O. 
A/.. These findings are of interest la view of the Increased Incidence of 

w\ sadden death observed ocong coronary patients who are heavy cigarette 

r •' • • 

evokers fd5K ' . . . . 
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~ts -tVT 

.* Tifcc itv minutes following • 

• cigarette smoking '* 

Kfwre 4.—Tha effect of ciratette snoke inhalation on the ventricular 
fihrlllaticni thicshold (VTT>; of norral dogs and cogs with 
experimentally produced acute myocardial Infarction (A.'U). 

600RCE: fcllet, S., et al. (CK 
The effects of pa«*tvely Inhaled cigarette smoke on several 
vrasurrs of cardlovaaculnr function in trcflditll- c , crcl , e! | wcf< 

•xaained by Recce and Boll (S2)l H,« experimental doga were ^ 

trained on the treadmill for approxlcatcly one year before exposure to 
Cigarette sack* began. Each dog was passively exposed'to the smoke 
•f 36 cigarettes over a 3-hour period five days a week in a 2.2 n.> 
Chas&er ventilated at the rate of seven rr.churgcs per hour. The 
-expired tn this elTi'^Cte jwke and vert cnntlru^d on th^tr 
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* 8<4*b, R. A. Inhaled cigarette suoke and CreadaJ])- 
exerctscd dogs. Archives of Envlrontcnt j 1 Health 24(4): 262-270 
Aorl 1 1C 11 . * r ». 






\' •-. ••'■•V-.-v^«- -.•->- 

• .-' ‘~" ~ Mw i g>n ,» . ^r 

> . ,•;'» !&' ' 


■. >_;«y : •• 




■-,5V 


XX^VX'X 

• •• '” * 

? app; - - ■*■, —^rr. - * 



X*>- : 

-xx Xr, - 


fxf^V 

‘trt 


' ^ 


"*.■* ~ ‘•^*Vs- 


**»:)•* V^tex’. *4 
••■\*>r; »r> ■ ;■•'. 

xxtto 

r^aX*? ^tr-i--"^. - 


.*4. 


1973 Page 480 (a) 


,^m 

'■ ,v, # .\*; 

- • ^.^ssNK 

„ v ‘ l •Jg&t?'' - X> 

> 

' ; 

* ' ... ;• -4V 





Cigarette Smoke and Lactate Extraction . The report ot (61) Summers 
is an important one because it relates directly to the influence of 
tte smoking on patients with severe angina pectoris. It is more relevant 
observations ot Aronow and Rakow discussed in page 483 (a). Lactate 


*v •-• vf; -< -2S* • . P rodtlGtion °t the myocardium was used by Summers as criteria for ischemia 

‘ ; 'C- t ^^^& wlie . reas exercise tolerance was used by Aronow and Rakow. 

*^VAr^ Portion s of the Introduction, Discussion and Summar 

• ; ^.-Vr V- ®t al. are quoted as follows: 

'•‘V uvr - k -' * v , *'*-~*- 


Summary of (61) Summers 




demon- 
p be¬ 
tween cigarette smoking and obliterative 
i ; X vascular disease. 1 Ot clinical importance is 
f-Vr the significant relationship between ciga- 
‘ - ' ‘ rette smoking, myocardial infarction, and 

su dden death. Several studies 5 ** show an 
' . increase in deaths from coronary disease 
in cigarette smokers. 

The objectives cf this study were to 
determine whether the inhalation of ciga- 




r* ‘*£b- 




M 


o 

c 


disease, to compare this situation to the 
effects of catecholamine administration, 
and to measure some cf the hemodynamic 
responses to the inhalation cf cigarette 

• smoke. \ . 

r- _ •■.■;'•■ ‘ .. 

The absence of lactate production during 
smoking must be further considered. It 
migh t mean that the hemodynamic changes 
induced were not sulr.cicnt to cause myo¬ 
cardial ischemia. or that the method used 
was insufficiently, sensitive to determine 
this occurrence. It would seem that the 
former wasmore likely since clinical ex- 
' pression of ischemia'in the form of angina 
pectoris is not more frequently associated 
with smoking* and might be expected to 
be so if ischemia was produced. Another 
' alternative would be that coronary blood 
llow was increased in these patients. Regan 
and associates 11 found no increase in coro¬ 
nary* flow in subjects with coronary artery 
disease during smoking. Finally, nicotine 
■' might cause regional flow redistribution to 
. the benefit of potentially ur.derperfused 
areas. Evaluation of this possibility awaits 
the availability of methods for studying 
regional flow in the intuct heart. 


Summary 

Fifteen patients with angiographic, illy 
demonstrated severe obstructive coronary 
artery disciise were the study subjects. 
Hemodynamic measurements were made 
before and during cigarc* tc smoking, and 
mctaliolic evaluation was performed in 
these slates and during isoproterenol stress. - 
Heart rate, aortic pressure, systolic ejection 
and diastolic filling periods were measured. 
Myocardial lactate extraction was evalu¬ 
ated at three coronary sinus drainage sites. 
Despite increases in heart rate, aortic pres¬ 
sure, the systolic ejection period per min¬ 
ute. and the tension-time index per minute 
lactate production was not induced by 
smoking in any patient without lactate 
production in the. control stale. In 3 pa¬ 
tients with lactate abnormalities prior to 
smoking, inhalation of cigarette smoke 
sustained and slightly aggravated this cir¬ 
cumstance. Isoproterenol induced lactate 
production in all but 1 patient. 

Cigarette smoking in a group cf patients 
with severe obstructive ccronary artery 
disease did not produce evidence of is¬ 
chemia as determined by abnornialit.es in 
lactate extraction. 
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; Men tine 
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o t •'. 9£?4|*£ %''■'••■ *;V Uuc mi Imd (2t) have recently ascribed 4 ecthod for the assay of 

^AyVlf "^V .A '' F IuDa nicotine. An alkali flaoe ionlc 3 tion detector was used with a gis-l 
%yjP*..<dtcttutognph? ^^he teat la sensitive to 1 ng*/nl. of nicotine In a 2.3 nl. 
|jp■; f ^ 1 . Thirty elmitea elapsed between end of cae cigarette end start of 


veto taken before smoking and at 0i5, 10, and 30 


> «1 notes after the last puff of each cigarette, flasoa nicotine levels 

-S' Xl&; •.r,^,.a'.»,^l!^* s -*V-v. 

f' '% V' ^ , fr^ T*“ ^cJ «p idly during cigarette stwklng (figure 5). The poot-aeoklng 

^i^.'v*?*** 7 ' e *^ rt consisted of two coaponenu: in Initial rapid phase which 
^‘vry ^**** .'^ • r y' j 'i;- pjj it due to the uptake of nicotine froa the hlood by various tissues, 

^ i ~ -. ■ slower phase which nay represent nctabollsa and excretion of “> 

T“- ini. nicotine. Son* accumulation of plasaa nicotine occurred during • day of 

'‘7\ ’,'*• y- _ 

■_ Vi. • *'■ * cl 2 i j *- ‘ • “.V "■'.Mu.iu. k.,r »s« Kj-.cI* round level never amroachcd the peaks attained 




1SA/.C, ?. r., RA?fD, 11. 3. Cigarette w 
.nicotlhc. Nature 2 36(53<>5): 303-310, 


;,_i 


.^3|||| 


■ rf mM 

H^i 


>«v?;r'S3 :v^-*vy*^ * 


msmi 


f "'‘-“iV . (ooltnt, but the background level never approached the peaks attained 
VvCV^ t\sf s ' dOTlng and inaedlstely following active cigarette sooting. The rate of 

Kr&2%': • .-.-• ' 1 —■■■--• 

y -a olialnatlon was rapid enough to prevent any appreciable accuaulatlon of 

'' *1 cotinc freo one day to the next. The development of sensitive tests of 

' ^ k_T oleotloe level* will allow a greater wnderstandieg of various 


■l&Sil 


v ' W ^ - .■ t ; >iiw bicoum *w« win *11 ov a ciftter wocriinncic^ 01 Tduoui 

.... ^.ViZAw,.^. 

- j yjjg^S K ' #y®«>le» *f saoklng. Inhalation patterns eon be objectively •ensured, 

^x’yvV^uU.^SSi MP ' ■'• '* * J “ 

Xn?9^c|^0K r •' ^'*adth* tola of nicotine in habituation to cigarettes can be evaluated. 
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figure J .—Effects of saoking five consecutive cicarcttes on plains 
Oicetlne CJiiccntrat Lon. 


SOUtCCi Isaac, t. T., land, K. J. (!fj. 
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f Studies in Ani*xtl» 

The effect of nicotine on regional blood flov In the canine heart 
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.■' ’£$£j£t£V ••,••'« •-.<? the I at, cC *1; (?) examined the effect of cigarette smoking ot» 7. BUACAT, fl.. RlIEHL,, A., RAO, 9., RAKA, M. tf., H7CKES, M. J. Effect 
. • • *f cigarette smoke on tha cardiovascular system In dogs. 

*••*■'•• • ?.* • '* A \ «h< cardiovascular system of doge. Various pharmacological agents, *.(., Proceedings of the Society for Experimental Biology and J'edleine 


wm 


: /V-sV^V.'tjraninc hydrochloride, propranolol, and ehlorisoadaoine, vere used 

• “^•r•. to siodlfy the evoked response to tobacco rtoka In order to clarify the 

>** ‘ .»••.- mechanisms producing the observed effects. The authors concluded that 

•A ,• :'"y S'"" - * ghe nor* important actions of nicotine include a stimulation of sympathetic 
• • " 
and the adrenal medulla and the release of catecholamines froo 


1370): 969-972, July 19 71. 




_ ^^ .^tynpathetlc nerve endings and ctiToaaffln tissue. 

V'* '"'/T ‘ ling I Icllberg, and associates fd, 2S) stud 


. . .. , . .. — BINS, I. J., VAYLA?rD, R., RXCKRT. A.. BELLSDIO, t. Studies on 

WB *‘ Bcllb<r ** aBd «»■•«!*»* Studied the Dicroclrculatlou ^ cofonary Q4Cr0ClreuIatleft fey J i r « x visuaUsaeion. Ciornai;- 

sU'>»;'V-,V . J . . Italia no dl Cardiol eg la .1: 401-tOS, Sep tcmbcr-Cc cob cr 1971. 

the left atrlun of anesthetized cats by direct visualisation using 

„ j *, ,, . . 1 K., VATUND, H., MCCAfeT,. A. 1. .BIHC, R. J; Studies; 

W*h *P« d clnenatograrhy. nicotine Injections produced a slight but ^ coronary ctcrocircUcle* by direct vlsualixatlon. Axenc-. 

•'^insigolfleant increase In red cell, velocity in the capillary circulation Journal of Cardiology 29: S9J-597. Kay 1972. 

• ; • • - - • k - v .r •> ‘•• : .. .v- ,•. 

’-^y 4»Tlog both systole and diastole. ••. ■... ^ ^ '•••'-V n . . 

^ %\:J % the effects of nicotine on the biosynthesis of various lipid v,,V,^ * % . .. 

" ' to! Kl^PKE. 1. R. Biosynthesis of lipids In perfused do* aorta and 

t) fxactions In the aorta of dogs vere studied by Kupke HO). After nicotine coronary artery. 11. Incorporation of (2- 1 **C> acetate into \ipif:- 

‘v.'r'l• of two aortic layers and of the coronary artery under the Influent, 

'■‘.i.fc.. administration, significant reduction occurred in the formation of free 9 f nicotine. Journal of .Yolccular and Cellular Cardiology 
' '£iv- * *<*)s 77-18, February 1972. _ . 

';'if • while elevated levels of uacstcrlf icd fatty acids vot* formed • ' ^ " lv ^ 

*?/■ fa the a»edla and intlna of these in vitro specimens. The author suggested 
_i.yA ghat sicotioe may Impair oxidative enzyme systems possibly by damaging* ' - 

.■'l;"-' Che sitochondrlal structures, thereby leading to lipid accumulation in ’vvi . ; . ... 
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fchievelbeln and Ebcrhardt (S4)' reviewed the cardiovascular 
actloJS of nicotine and saokipg. • 
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vas examined by Mathcs and Rival (41). The effects of nicotine wereAljiKTHES. p., RIVAL, J. The effect of nicotine on regior.vl blood 

flou In the canine hence. Rrocccdlrgs of the society for Experlmenu 
examined in normal hearts and after partial 1 coronary artery occlusion. Biology and Kcdlclnc 138(1): 361-364, October 1971. 

• ' ■' •'•>»*• ^.i. 

Coder normal circumstances, ss veil at after infusion of nicotine ib 
normal hearts, the subendocardial portion of. the myocardium had a 9.3 

percent greater capillary flow than the subepicardial fraction. Partial . «• f , ■ y ■'■ - - ‘ 

li gat loo of the coronary arteries resulted in a 22.8 percene reduction In . ^ '■. _ 

-> ‘ 

Jeft ventricular blood flow; however, the subendocardial portion remained 

. 1 s. ■ . ".•'•• • . "• •• ’• . . •'• :V ■ -V . ’• ' 1 

8.4 percent higher than in the epicardlum. After coronary artery llgatioo, < 

am infusion of mlcotine resulted in a significant (T <.001) reduction in * ‘f '}■ /•'• i 

the capillary flow of th« lu»i*r portion sf the myeezrdium relative to rho ‘ - ' * , r . v : r % 
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fit. SCH1EVELCEZK, H.. EBDMU7HT, R. Cardiovascular aetions of nicotine 
and smoking. Journal of the National Cancer Institute i8(6); 
1783-1V94, JOne 1972. 
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^ Nicotine on Regional Coronary Blood Flow. The observations of 
1) _ Mathes and Rival need further comments to place them in proper 
^ perspective. The reduction in. blood flow in the subendocardial portion is 
4not unique for nicotine but for drugs including catecholamines that influence 

ssure. ■,.! - '■• ; . 

administered by infusion, large enough to cause a rise 
119/86 to 154/108* This degree of pressor 
n ordinary smoking. Portions of the Introduction 
£and Comments are quoted below: V . - : 



- ^ < 
' ^ y£f* \* -. 






Nicotine administration elicits a number of 
complex cardiovascular responds the precise 
mechanisms of which are not clearly under¬ 
stood. The hemodynamic effects, which have 
Si*--«-"-^:.beea attributed chiefly to the release of 
■'&^£SSfc *?$£? catecholamines, consist mainly of an increase 
v^* in arterial pressure, heart rate, and stroke 
wort and a resultant increase in coronary 
Mood flow (1-3). The susceptibility of 
Wponal myocardial blood Bow to changes in 
't- ventricular pressure and coronary perfusion 
. has been demonstrated 1 in this laboratory 
“(4)» as well as by other investigators (5-7). 

The present investigations were aimed at 
the regional 
in the canine 
subendocardial 

portion of the left ventricle was examined 
because this area has been shown to be espe¬ 
cially vulnerable to changes in coronary per¬ 
fusion and arterial pressure (4, 6, 7). Coro¬ 
nary blood flow was measured by an electro¬ 
magnetic flowmeter, and the regional' dis¬ 
tribution of blood flow was estimated by up¬ 
take of ^Rb after a bolus injection as report¬ 
ed previously (4). 



When partial occlusion of coronary arteries 
was followed by nicotine administration 
(Group IV), the blood pressure increased 
again. Under these circumstances M Rb up¬ 
take in subendocardial tissue was less than in 
subepicardial layers, and was markedly re¬ 
duced in comparison to the normally per¬ 
fused septum. This is indicative of a reduc¬ 
tion in capillary flow to the inner portion of 
the myocardium as compared to septal and 
subepicardial flow. These changes are signiti* 
cant in comparison to the control and are 
accompanied by marked EGG changes. It 
appeared thus that the adnunistration of nic¬ 
otine in the presence of partial coronary 
artery stenosis resulted in a decrease in rela¬ 
tive subendocardial perfusion, despite an in¬ 
crease in the total coronary flow. These 
effects may be related to the release of 
catecholamines (l), and similar observations 
Haw been made after the administration of 
norepinephrine under these circumstances 
f4>. .•••••- 
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'i ’’T • ' '* . •:' <arbon Honoxiue 

•:. v > vv' , \ Studies in ten 

’ '•'■*; J ~ - Ihieerovs articles have recently been published on Che various 

.;'"!■'. v effect* of carbon monoxide on cun and eoical? and are of particular 

*?*£■ . 

; Interest because of the relatively high level* of carbon monoxide found 
the mala and sidestream *aokc of cigarettes. Only those 

discussed here vhlch contain data on the cardiovascular 
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carbon eon ox! do. ' ' '.' i ■ •' •' .' . /.;■.* .'.; 

Aronov and Rtkav (3) esaalned the effects of *aokin£,-lnduced J. 
cetboxyhemoglobin level* on angina pectoris In.10 patients vith Cl®. The 
tiie to the onset of angina after seeking a non—nicotine cigarette vas 
•ensured. Each patient had sacked oorc than a pack, of cigarettes a day 

for at least 19 years and had a class leal hlttory, of exertional dyspnea. 
Sacking non-nlcotlne cigarettes failed to result in an elevation of the 

blood pressure or the heart rate; however, there vas a significant C? «.01) 
Increase in CCUb levels to about 6 percent. This resulted In a 
significant decrease in exercise performance cocparcd to the nonsuoklng 
State (f <.01). This cooflrcs that carbon oonoxlde can coaproialse oxygen 
delivery Independently of the effect of nicotine. 


AR0C>*0tf, V. S,, ItOMV, S. K. Carboxyhemoglobin Caused by snaking 
oon-nicoclne cigarettes. Effects in angina pectoris. Circulation 
U(5): 7B2-7&3, fiov C ober 1971. 
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;•• *'2<& I ; ila*ltal oxygen consumption endec conditions of carbon aonoxlde ^ MR^Y. f., MM£D» t DE3UNUSE, mit ’ J. K. Muscular 

#tttdud in h ^ 4n volu,teer> by wecal * uthor : ro *^i Wn4i of 

" '- K ■ *” 72). COKb levels of 15 or 20 percent resulted In a proportionate^ 71 '' V0C - L * J - A '. CtKE*.. X. A. Effect of carbon nonoxide on oxyg* 

. . . . * L* ' transport during exercise. Jourral of Applied Physiology 22 ( 


1- 







reduction in eaxlcal 0 2 consk=ptloo. The volrateers responded to the 

H,~;. • •■■■ 

decrease In oxygen-carrying capacity of the blood vith a tachycardia and 
’relative hyperventilation during moderate exercise. Carbon nonoxide 


134-239, February, 19 72. 

VOGEL, J. A., CLESER, M. A., WHEELER, A. C., WHITTEN, E. t 
Carbon oanoxide ard. physleol work capacity. Archives ci 
Eavlronnental Health 2«(3) : 193-203, Kerch 1972. 


i-;v 


Va ’'XTj^ v > produces a Ho l tat ion of an Individual'a vaxical oxygen consuaptlon by 


• -V. V'7 ‘ 


UE1STA9, I>. 0.. WHEELER, *. C. Effect of carbcn non^xlde on reflex 
vasoconstriction in cun. Journal of Applied Physiology 3*(1)a 
7*11, January 19 72. : 




r: -• - •- s&mm A i 


■ ^ Vdacresalng the availability ef oxygen supplied under conditions of 

Increased oxygen dezand. 

*. u : 

' •' Balstad and Vbeeler (HI reported that tha hypoxia induced by (^> 

^ carbon nonoxide inhalation caused an inhibition of reflex vasoconstrictor 
r *' r ^ responses despite the presence of normal arterial ©xyg«n tension. “ ‘ ’* • • . . *- x .. 

‘.‘i..- • -- - Studies in Anirals "/ " ’ “' 

• effects of carbon nonoxide on coronary hecodynaalcs and left if- \ ' ' 

vaatricular function, in.slit «raanesthetized dogs verc^ studied by Adaas. 

St alk MJ. The aolnals reacted to a 5 percent catboxyhc«-x>glob in level fT 1 ADAMS, J. 0., ERtCTSOIt, H. H., STOJfE, H. L- The effects of carbon 

f y aonoxlde on. coronary hiencdyMates and left ventricular tuneeion 

crlth a 14 percent increase In coronary blood flow. TVeney percent O 0 l?V i*» the conscious dCg. ISs Proceedings of the 1 st Anneal Conic;' 

on. Environmental: TexieoLagy, Septmacr 9*11, 19 70. Aciesoaee 
resulted in a 57 percent increase in,coronary flow and slight Increases Kwidicai Research Laboratory, WrIght-Psttcrson Air fore* 3asa, 

Ohio, ^*L-IK-70-102. Cecesoer 19 70. pp. 107-110. 

“go heart rate and stroke vclt^., 

- llrnttlngl. ct alL (9) exposed young cdult rnbblt* to 400 b.p,a, MKffSTIb'CL, H. A.. BRlirSOil, K., ClMrCjlCARTI, B. K. The effect of 

«hor»-tem exposure to carbon ronoxide on platelet stickiness. 

for periods that varied froa I to 14 hours. Th« oean C01!b level after 
• sorlcs of 22 exposures was 17 percent. A qualitative Increase in 
^j ate j e{ jtltkircss, is Bcasurcd by the bcad-colurn ecthiod, developed dvr inf, 

24-hour perlbd folloving CO exposure. The avtl.ora observed that this 
•,,,pi-ovldei a possible ucehanis* for lntlmal deposition and a further 
Wok In the assocUtlCJI between habitual'sanking and peripheral vascular 
disease." Astrcp (5) found the cholesterol level ifc the aorta of 3 

«bblts exposed to a low level of carbon monoxide for 10 week* to be. on 
Che average. 2.J tl«i higher than in the control rabbits. Soth the 

«ri cwtxol , raq » «« ~ • M C . cholesterol *Ut. 






w 


p 


British Journal of Surgery 51(11): 337-833, :a>v<uber 1371. 
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v /$£ - Smoking^Induced Carboxyhemoglobin Level. 'The observations of 

;>•'■’ (3) Aronow. and Rokaw were made on patients. However, this does not mean 

• that healthy smokers suffer from compromising oxygen delivery. The level 

of car boxyhemoglobin reported was about 8% which is higher than the 5% for 
smokers without heart disease. . / 5 : i ■; vnr 

yr'fcr^.ii 


authors have recognized the possibility that other pollutants in the 
cigarette smoke have not been excluded. The reduced hemodynamic response 
' smoking has been interpreted by the authors as due to lessened oxygen 

liable for the myocardium. Another way of interpretation is to regard the 
earlier onset of angina to be a protective mechanism that is not necessarily 
#5& f harmful to the patient. 

^ : This technique used for detecting myocardial ischemia should be 

-.•.k v y' compared with that described in page 480 (a) which arrived at a different 
Vv'7'. ; conclusion. , . . ■■ -." 






v V T ' 


v\. •-.-*• 




7 v 

t?,, 


‘ * V!* ■*?. • ' 


--V-— • -•* 

#• ■ •" 1 *"v-V ■ ’ 

I • V* :* \- *•?V * k 


• ’ *V* ; e • 

*■ f k.'.V'.: V •••; • 


Vr. -r . 




•>V; 




c 


There arc tJicontiv.il grounds for concern 
that other inhaled gaseous pollutants, such as 
oxides:nfinitrogen,may also act to impair the 
hemoglobin-oxygen transport and delivery 
system. Further investigation of these mecha¬ 
nisms is clearly indicated. 

SamofT and cmvorkers 1 * lave found the 
primary hemodynamic determinant of myo¬ 
cardial oxygen consumption to he the total! 
tension developed by the myocardium (lieart 
rate times the area under the systolic portion 
of the aortic pressure curve). The present 
study shows that the product of systolic blood 
pressure times heart rate after cxercisc-in- 
duetd angina was significantly less after 
smoking the nonnicotbve cigarettes than in 
the nonsmoking state. This suggests strongly 
that less .myocardial work can be performed 
before the onset of: angina in the presence of 
elevated carboxyhemoglobin levels, related to 
lessened oxygen available for the myocardium. 

Smoking high-nicotine 1 * 3 or low-nicotine 3 *' 5 
cigarettes causes an increase in systolic blood 
pressure and in heart rate, thereby increasing 
the myocardial oxygen demand! but this is not 
found after smoking of nonnicotine ciga¬ 
rettes. 5 * "How cut, smokinghigh.nicotine, low- 
nicotine, or noiiuicotine cigarettes docs cause 
elevated car box;, hemoglobin 1 levels , 1 * 3 de¬ 
creasing the amount of oxyge n available to the 
myocardium. Therefore, patients with historic 
angina pectoris develop pain sooner after 
exercise following smoking cither high-nico¬ 
tine cigarettes , 1 low-nicotine cigarettes,* or 
nonnictitihe cigarettes, in relation to ab least 
two factors: increased myocardial oxygen 
demand! in the presence of nicotine, and 
impaired oxygen delivery, whether or not 
nicotine is present. 
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"U-vV Unlfyinpr Concept of Effect of Smoking on Thrombosis. The studies 
cited are for special groups of patients who suffer from hypercoagulability 
•^-funrelated to smoking. For example, (32) Kapp&Tt made his observations on 
'&0 diabetics with obliterative arteriosclerosis. The results of comparison are 
quoted below. The Conclusion does not apply to nondiabetic patients with 


...i-j.; v coronary heart disease 

:>* ' .•-• • • ■ . ■ ■* . 

-’4.v .. 

■ , ,jf . <*_ • ,- 


•-■■lite- 


A second group consisted of ten'pa¬ 
tients with obliterative arteriosclerosis, 
five of whomi had diabetes mcllitus 
(average age 54 years). These cases 
showed difTusc stenotic obliterative 
changes of the arterial system of the 
legs with occlusion in tHe femoro-po- 
plitcal region on one or both sides. 
Before the start of the treatment they 
all were heavy smokers (20-40 ciga¬ 
rettes daily). During the test period 
they had given up smoking for at least 
two weeks. Eight out of these ten pa* 
tlents showed a pathological thrombo¬ 
plastin tolerance test which was very 
marked in 4 (3 of whom were diabet. 
ics). The behaviour was strictly difc "" 
ferent from the control group. An exact 
quantitative assessment of the increas¬ 
ed sensitivity to smoking is not pos¬ 
sible. But correlating to the recalcifi¬ 
cation time values of the two curves, 
the augmentation of the clotting ten¬ 
dency during smoking was 18% for 
the whole group. In the cases of dia¬ 
betes mcllitus the average increase was 
27%. 


SUMMARY 

With the aid of the so-called thromboplastin tolerance test an increased tendency towards 
intravascular cloning.can be demonstrated. After the discussion of the principle of this test i« 
application in normal, individuals: and in patients with arterial occlusive disease is analysed. 
Diabetics with obliterative arterioscli-rosis show an increased sensitivity to smoking which pro¬ 
vokes a state of higher clotting tendency’- This is probably one of the mechanisms through which 
smoking favors the development of arteriosclerosis and the acceleration of its course. In our 
series the diabetics with arterial 1 occlusive disease showed the most marked reaction to the 
thromboplastin tolerance test after smoking. 
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•-■?. ,:'V‘i • «f rooking; the daily number of cigarettes 
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• v .- ■ *■ v:_ ; - r ftRirnSCAL VASCIXXR DISEASE 

Th* association between cigarette tooklng ind arteriosclerosis 
obliterans (ASO) was Investigated by Weiss (?2f. Patients were 

_’_ considered ?o have ASO If both the dorsalis pedis and posterior tlblal 

^•lses vet« absent In one lower extremity and the exaalnlog physician 

iked tk* rge of Initiation 
smoked; the wsounts looked 
. ^ ^;^t ages 30 , 30, and 70; the age at vlilch they stopped looking; and, 

-•.i . lot Wales, whether they smoked cigars or a pipe. A total of 

:- v -7'\;y"- r* 

.~ iJ( 214 sale eases, 206 male controls, 350 foaale cases, and 913 female 

-* -Vi” f A Vi ' 

^ -v‘r'.rS»eootrols were studied. The control group was composed of patient* with 

;-;t^vV-- v -■ * 

; peripheral >a sen Lit problems ocher than ASO but who had dorsalis pedU 

~ poises present on initial examination. In each age and sex group, 

’ cigarette sooting vas more prevalent aeon; cases than controls. In 

both sexes, risks were high for soakers of less than one pack • day, 

; ?' . 

increased with the amount smoked (figures 6 and 7}i It was. 

'' . sit; •’ . ' 

v’VV'^- estimated that 70 percent of needlabetlc ASO la the Doited States Is 
'•f'lrl ''; related to the ut of cigarettes. Diabetes cel lit us 1* a major risk 

- factor for the development of ASO; however, cigarette seeking appeared 
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tOLFRCt) Valsa, K. S. (73). 
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WDISS, N. S. Cigarette snoklng »nd arteriosclerosis ebllter.i: 
An er<d*miMorU approach. Anerlcsn Journal of Epldci.-loJo,:/ 
; 93.0): 11-25^January 1972; 


figure 6.— Relative risk of developing arteriosclerosis obliterans (/SO) 
for sales by. amount of clg.irettea snosed. 
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figure 7.—Relative risk of developing arteriosclerosis obliterate (ASO) 
v . ,, . for feavilc* by anounc of cigarettes * coked. 

■SOURCE: Kelt*, ». S. (99 ); 


i ."C" *• 7rtwis, et *1. (301 examined the relationship between arveral factors 
, V ' - Including cigarette ssoklng. blood pressure, weight, and history o t 

diabetes and the development of occlusive disease of the peripheral . 

' arteries In a population af 300 patients in Cemany. Croup 1 consisted of 
■ji',* ISO patients with a aean a;e of 59 years vhp bad Intcraltccnt claudi¬ 
cation. Host of these patients were ambulatory. The 150 patients In 
Croup II Lad a cera age ©f GO years and had far advanced peripheral 
arteriosclerosis with lsehenle pain at reat or evidence of gangrene, 
there was no control group of patients free of vascular disease. There 
»er* few aonscofcers in either group cf patients, but the group with the 
•ore severe disease had a higher average dally consuaptlon of cigarettes 
than did Croup I. * 

the influence of cltarette smoking on late occlusion of iorto- 


rtEUSS. E.*C., ©tR. R., WELLER. F. Maikofakiorrn bei periphery 
artcTlelicn Vtrochllusakronkiheiten uncerscMcldlichen SeWregrac 
(Risk factor* in occlusive diseases of the peripheral arteries, 
of varying severity.) Icitsciitlit fiir die gesante lr.nere Kedlxl 
end Hire Grcnxgebiece 25 ( 10 ): 4 * 4 - 468 , May 15 , 1970 . 


feaoral bypass grafts was examined by fray, ct al. (757. A aeries B* WRAY, R. , D«?AUtt, k. C., WJI.W , C. R. t-ate occlusion of aorta- 

feoorai bypass grafts: Influence of cigarette sacking. Surg 
•f 100 patients who had aortic teccnsttuctleti for gneurysnal or W<6): 9C9-973, Oacedbet 1971. 

■ortoillac occluslvo disease between 1965 and 1S6S were studied. Of * * * __ 

fh* patients who had bypass grafts foe occluslvo disease, 30 patients 

v®noted cigarettes and 16 did not. Late occlusion* fion throoboals occurred . ’ 

ia » patients, each of whoa was sect.llng core than a pack of cigarettes a 

day at the tibe th* tliroebosis occurred (P <-S), The authors reeoea.'tw* cessa- 

tlon of clgaretcc smoking to all patients undergoing vascular reconstruction. 

Schaawsa .itufAtlt fSS7 . Wilbert (71) . and KmdJLan. at »K (23J 13. SCHMAUS5, A. it., ARLT, t. Kcrpl.ole-jUche Icfundc. pcstoperat Ivo 

Kw^pilV-tlc-.ir.., Lrtailtlt ««■** »lc;«!.iver each,‘noutattm we r ,cn 

reported a greater than 93 percent prevalence of cigarette Ourcliblutu'. ( -;s*torunaen. Clorpholosleal findings, postoperative 

. eAnpl italic ns, con a 1 It y and ; Juration of bed rest following 
tacking ift throe separate aeries of loots with severe peripheral . -amputation* occsioacd by disorders vf the 

.* geltset.tifC Ur Aratliche foriblUuuC 0*(2): 84-87. January 13. 


>ource: nTtpsv/www.industrydocunrienis.uc 
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Itatason (23) performed venous occlusion plcthy siwgraphy 1» 

|M eo« ip4 55 in HolaS, Sweden. In addition to a detailed sacking 
history, a m»ber ol other Uctoia were studied,. Including blood 
treasure, pulse, height, velgKt, ICC, heart voluse, and blood lipids 
the picthysEOgrass were taken on both lees slaultaneausly 
vilk the patient tn the rccw=bcnt position. Heasurenemts were taken 
•t rest nod during reactive hyperccla produced by obstructing 

•Tterlal inflow to tlx legs for three elnutes kith a blood pressure cuff 

-- .-. . <•- • ->-■'• • • 

applied to the thigh. Sockets had a significantly lower ccan flow capacity 
OTC) titan did nmsookers. the MFC U the legs was reduced In direct 
proportion to the cnount. of tobacco consumed per day regardless 
•? the code of saoklng. the KFC was significantly lower with 
fehalatloa (P <.C?I) and '-irf; tstssssizs a=.?=t c=c>-sd (? «.Wl) k 


VUHXr, L. NlkotLnkonsta od arterJcllc VerschliissV.rftr.Uheit. 
(Nicotine consent Ion and arterial occlusive disease.); 
Hediclnlachc KUnIk M<)&): 1190-1152, September 3 , 1971. 


49> KRA0J1AN. k.. BCVLE5, L. T., EBVap.OS . U. S. i»er ipheral' artcr (al 
disease lh Ceylon. Surgery *9(4)::523-525, April 1971. 

29. ISACSSOM, S.-O: Venous occlusion plMhyrcography In 55-year old 
stn. A population atudy ■ In Malr-.o* Sweden, Acta ModiCa 
fcandlruvica (iui.plcmeut 137): 1972. 62 pp. 
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'Y Batsubara and Sono (12) studied the effect of cigarette suoklng KATSUB.MIA. I., SAI^J, Tu Effect of clgCTette saoklng on hunac 

* ; prccaplllary sphincters. British Journal of PharaacolCgy 45(1); 

.« b^an, preeapillar^’ sphincters of the leg using a pressure plethysco- 13-20, May 1972. 

graph applied to the calf, frecaplllary sphincter tone was eatiihated 

•sing the capillary filtration coefficient, vhich is the product of 

•functional capillary service area" and the filtration constant of th* 

capillary trail, four healthy uale subjects vara tested. All were 

tegular snokers of cigarettes who had not sacked for the previous 24 

boors. When Cigarette snake was Inhaled deeply,at 30-accond 

intervals over a 12- to 15-olnutc period, there was « 19 percent 

decrease In tho capillary filtration coefficient. Indicating - • - . 

Closure of prccaplllary sphincters. Cigarette saoklng also 
tcsultcd In a 31 percent decrease In calf blood flow, Indication s«o 
degree of constrict loo of the arterioles tn tho leg. The pressure 
-eoiuae curves of the venous systca were not affected by cigarette 
•asking. 

Jelstad and Uieelee (2<) exaolncd th* effect of carbos nonoxlde 
•>. \ ‘ * 

•a vascular resistance and reflex vasoconstriction In the fereams of 

k 

J2 healthy sen 19 to 23 years old. After control ocasurerents wera 
taken, the subjects were earposed to enough carbon ewnoxld* to produce 
catboxybenaglobta levels of 19 to 20 percent or 23 percent. Carbon 

* ennoxlde did not cause a change In alveolar POj or 7C02. The arterial 
exyten saturation was less then 73 percent, but this decrease did not 
result In, altered resting, arterial pressure-nor was there «ueh, evidence 
•f aye-pathetic skIsolation. Carbon oonoxld* hypoxia did result ia a 
Significant decrease In vascular resistance In the restlhg foreatw (F * .05). 

Carbon, oonoxidc exposure also resulted in s significant depression of 
th* vasoconstrictor responses of the forearm following the application of 
vc g at {vc pressure Co the lover boJy (P <.C0l) and of lee on the forehead* 
tt appears that the hypoxia induced by carbon nonoxlde causes an Inhibition 

‘ arterial ai*»» tension. 
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Source: https://www.industrydocuments.ucst.edu/clocs7p 


StfrtttRY or Rf.CthT CAkDlCVASCUlAR FINDINGS * 

, \ la addition to the summary presented in the introduction to this 
Chapter based on previous reports of the health consequences of snaking, 
.the following statement# are made to emphasize the recent developments 
la the Held: ' . ‘ * 

1« Recently conducted epidemiological studies from several countries 

/ continue to confira that cigarette smoking is one of the major risk 

factors contributing to the development of coronary heart disease. 

J. RpldesJ©logical 1 evidence suggests that black men in the rural South 
respond to the sane risk factors for coronary heart disease. 
Including cigarette smoking, as white men do but apparently at lover 
disease races, which appears to be in part due to differences in 
physical activity. '• . ’ ** 

3. Data from several epidemiological and experimental studies - y 

Suggest that cigarette smoking is a major risk factor in the 
development of peripheral vascular disease. This may In part 

be due to the decreased bleed flcv in arterioles and capillaries 
associated with cigarette smoking. Smoking may complicate the 
Surgical intervention in this disease by contributing to late 
occlusion of the treated vessel. 

4. k laboratory test has been developed which accurately measures 
nicotine levels In blood. This test will be useful in understanding 
nicotine metabolism and can be used as an objective measure of 
Cigarette smoke Inhalation. 
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Summary of Experimental Studies. The recent experimental work does 
not support the contention that smoking decreases blood flow in arterioles and 
capillaries. At least two types of evidencewere mentioned: page 479 on 
electrocardiogram and page 480 on lactate extraction performed on healthy 
smokers and on patients with coronary heart disease who were also smoking 
cigarettes. The positive results appearing on page 483 were on smoking of 
nonnicotine cigarettes and on page 482 related to nicotine in animal heart. 

The conclusion in the document should state that recent evidence does not 
show that cigarette smoking decreases flow. ' 
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' vf. " XV. RECOMMENDATIONS TO THE COUNCIL FOR TOBACCO RESEARCH 


- AV. K iLL.'JivirvliLiN JJA 1 lwiNo 1VJ ifli. LUUiNUL r UU 

* ' : ■'* *• .’* 1 *'• ■ •■^'• : ' v; ■ 

•V ■: ?r' s *l?' ^ -' . There are two areas of investigation which it is important to elucidate 

‘ ' further: the relationships between cigarette smoking and coronary heart disease. 


; ” : 'ir- ~ They are as follows: *. '• * V' ' 

V *?'• * 1 ’.■;•>■' -v' : “ ? 7 A. Prospective studies of patients with angina pectoris or myocardial 

-■ . . 

infarction. The primary aim of the investigation will be to identify patients with 

T'C*--** Vv ••'</; ‘j-i ’••'■ • ' ‘ v, • •>• '. : • • -V. . v. • .,.V " -•■ ■ 

-Cv;. 'T V '*V? '*■. •• *••• # # # . 

^3 r » tobacco angina. This group will be compared with patients having effort angina with 






• no previous history of infarction, postinfarction patients, and matched controls. The 
following will be examined: (1) smoking habits, (2) acute effects of cigarette smoking 


v\ J on carboxyhemoglobing blood lipids and coagulability of the blood; (3) oxygen 

»’• consumption and electrocardiogram at various levels of exercise; (4) determination o: 

^ " **''/i’&V• risk factors and the outcome of reducing one at a time; and (5) prognosis and 




*/»■'. ' *•* .1-^ * * . * L- ■’ .. 

*** development of complications. The list has been selected on the basis of the present 
Ov. state of knowledge derived from the considerable amount of information obtained 


_ 


from epidemiologic investigations. 

a ? *• v j* 3 V 

.... “ T V •'< * W w ;,~ ; * yZ*} . B. Chronic effects of cigarette smoke in animals. A model that will allow 

measurement of cardiac function and detection of myocardial ischemia is necessary. 

• v . J 1 /■- ; •• • ; 

U- - r In addition to the antemortem and postmortem examination of the heart, the following 

t- ' ’ - " ■ •■' • 

^ . . will be measured: carboxyhcmoglobin level, extent of absorption of nicotine, 

y^Tj-'-x^ • . . '•' ,. c ; 

7-j- coagulability of the blood, concentration of lipids in the blood, catecholamine excretic 

A - . glucose tolerance and insulin assay. With the use of suitable animals exposed to 

T y cigarette smoke and of controls, one can obtain an answer to the question as to 

1 whether or not cigarette smoking causes coronary heart disease. 


Source: https://www.industrydocuments.ucst.eclu/clocsApzlKOOOO 
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CEBOLLABA I 968 (A 730) 260 
• FERUGLIO and CAMERINI I 968 (A 516) 192 
FETCHER 1969 (A 428) 145 
. FIDANZA, IMBIMBO and DI BENEDETTA 
1966 (A 517) 192 

V FIDANZA, PUDDU. VECCHIO and KEYS 

' 1967 (572) 181, 168 

. FIE GEL 1969 (A 283) 118 
FIESER 1966 (A 631) 225 
FIESSINGER 1913 (S 316) 346 
FIESSINGER 1919 (A 632) 225 
FINGERLAND, HUSAK and BENDLOVA 
1971 (515) 177, 165 

FISHER, GORE, OKABE and WHITE 1965 
TV (A 202) 54 . ,?• .. . 

FISHER 1968 (S 93) 330 
FISHER, CARR, HUFF and HUBER 1970 

(A 203) 54 - V 

FISHER 1958 (S 129) 332 
FISHER and ZUKERMAN 1946 (A 153) 50 
FITZGERALD 1969 (S 56) 327 
v FLASER 1964 (S 195) 336 ^ 

FLEIG 1908 (786) 242, 241 
FLETCHER 1971 (S 114) 331 
^FLETCHER 1972 (S 172) 334, 416 (h) 

FLETCHER 1972 4i6(j) 

' FLETCHER and HORN 1970 (S 58) 327 
FLICK 1964 (S 73) 328 
FLIPSE I960 (A 251) 116 
FODOR 1967 (A 467) 189 
FODOR 1970 (A 533) 193 
FODOR, GLASS and WEINER 1968 (S 95) 

330 

FOGELHOLM 1970 (159) 72, 71 
FOLIGUET, WERNER and VERT 1963 (77) 
44, 43 

FOLKOW and VON EULER 1954 (A 701) 

257 

FOLLE, SAMANEK and AVIADO 1966 (906) 
272, 270, 365 (a) 

FONTANA I960 (112) 66, 62 
FONTANA, REDISCH, NEMLR, SMITH, 
DeCRINIS and SULZBERGER 1959 
(113) 66* 62 

FOOD AND COSMETICS TOXICOLOGY I 968 
(S 238) 340 

FORBES 1958 (S 185) 336 

FORTE, WILLIAMS. POTGIETER, SCHMITT 
HENNER, HAFKENSCHIEL and RIEGE 
I960 (907) 272, 270 

FOWLER 1972 (A 5) 12 "" \W- 

FOX and HASKELL 1968 (A 398) 143 
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FOX, NAUGHTON and GORMAN 1972 

, :.■-- (A 347) 140 

FOX and PAUL 1969 (A 399) 143 

FOX and SKINNER 1964 (A 397) 143 

FOX 1969 (S 106) 330 

FRANK 1968 (228) 93. 89 ^‘7. 

FRANK 1968 (A 400) 143 • ; 

FRANK, WEINBLATT and SAGER I 966 
(229) 93* 89 

FRANK, WEINBLATT, SHAPIRO and 
> rv. •• SAGER 1966 (405) 150, 148 

FRANK, WEINBLATT, SHAPIRO, SEIDEN 
7 7- ' and SAGER 1963 (230) 93* 89 
FRANKL, FRIEDMAN and SOLOFF I 966 
H‘ ? -(818) 248, 247 
FRANKL, FRIEDMAN, WILSON and 
’■ SOLOFF 1965 (729) 236, 230 

FRANKL and SOLOFF 1967 (732) 

236, 230 

FRANKL, < WINTERS and SOLOFF 1965a 
V :: (730) 236, 232, 388 (a) 

FRANKL, WINTERS and SOLOFF 1965b 
v7:- (731) 236, 232 

FREDERIKSEN and RAVENHOLT 1970 
* (691) 218, 216 

FREDRICKSON! 1968 (S 94) 330 
FREDRICKSON 1970 (S 109) 331 
FRENCH and CAPLAN 1970 (A 301) 

H 9 

FREUND and WARD i 960 (787) 242, 241 
FRIBERG 1972 (S 173) 334, 424 (b) 
FRIBERG, CEDERLOF, LUNDMAN and 
•• OLSSON 1970 (318) 109, 108 
FRIBERG, KAU, DENCKER and 

JONSSON 1959 (317) 109, 107 
FRICK and MIETTINEN 1971 (A 74) 29 
FRIEDELL 1953 (788) 242, 241 
FRIEDMAN and HELLERSTEIN I 968 
(494) 174, 163 

FRIEDMAN I 967 (280) 99, 97 
FRIEDMAN I 968 (114) 66, 64 
FRIEDMAN, KANNEL, DAWBER and 
McNAMARA 1967 (185) 85, 82 
FRIEDMAN, LOVELAND and EHRLICH 
1967 (A 204) 54 

FRIEDMAN, BYERS* ROSENMAN and 
ELEVITCH 1970 (388) 136* 134 

FRIEDMAN and ROSENMAN 1959 (389) 

136, 134 

FRIEDMAN and ROSENMAN 1971 (390) 

136, 134 

FRIEDMAN and ROSENMAN 1972 (A 348) 
140 

FRIEDMAN, ROSENMAN and BYERS 
1964 (A 567) 196 

FRIEDMAN, ROSENMAN and CARROLL 
1958 (A 566) I 96 

FRIEDMAN; ROSENMAN, STRAUS, WURM 
and KOSITCHEK 1968 (82) 58 


V’. 
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FRIEDMAN, ST.' GEORGE, BYERS and 
ROSENMAN i960 (391) 136, 134 
FRIEDMAN, ST. GEORGE, BYERS and 
ROSENMAN I 960 (A 702) 257 
FROELICHER and OBERMAN 1972 (A 401) 
143 

FROMMEL 1928 (871) 265 

FULMER and ROBERTS 1963 (231) 93, 90 

FURBINGER 1926 (14) 19, 15 

FURBINGER 1923 (S 12) 324 

FURBINGER 1926 (S 13) 324 

FUREY, SCHAANNING, SPOONT and 

BIRKENHEAD 1967 (789) 242, 241 
FURMAN 1968 (358) 128, 126 
FURST, GREAVES, HAWTHORNE, 

McCartney and stewart 1972 
(S 174) 334 

GAEDE 1941 (A 731) 260 
GAENSLER, CADIGAN, ELLICOTT, 

JONES and MARKS 1957 (996) 293. 29 
GALLAVARDIN 1924 (A 633) 225 
GARCIA-PALMIERI, COSTAS, CRUZ-VIDAI 
■CORTES-ALICEA, COLON, FE LIBER 
AYALA, PATTERNS, SOBRINO, 

- TORRES and NAZARIO 1970 (595) 

183, 169 

GARLAND 1962 (S 133) 332 
GARRETT, FARHI and MANN 1967 (A 402) 
143 

GARRISON, McDONOUGH, HAMES and 
STULES 1966 (232) 93. 89 
GATGOUNIS and AYCOCK 1963 (A 703) 257 
GATGOUNIS, RICHARDSON and CLAYTON 
1964 (A 704) 258 

GAU, GOODWIN, OAKLEY, OLSEN, RAHB 
TOO LA, RAPHAEL and STEINER 
1972 (A 538) 194 

GAZES, RICHARDSON and WOODS 1959 
(A 732) 260 . . 

GEBBER and VOLLE 1966 (A 676) 255 
GELIN, ELGRISHI, DUCIMETIERE and 
RICHARD 1967 (635) 205 
. GELINEAU 1862 (15) 19, 15 
GENERAL PRACTITIONER 1967 (A 101) 31 
GERTLER, WELSH and WHITER 1966 (A 2C 
54 

GERTLER, WHITER and WELSH 1967 (A 25 
116 

GERTLER, WOODBURY. GOTTSCH, WHITE 
and RUSK 1959 (376) 133. 131 
GERTLER, LEETMA, RUSK, COVALT, 
SALUSTE and ROSENBERGER 1969 
(A 205) 54 

GERTLER, DRISKELL, BLAND, GARN, 
r LERMAN, LEVINE, SPRAGUE and 
. WHITE 1951 (340) 124, 123, 122 

GETTLER and MATTICE 1933 (997) 293, 2 
GIAMPAGLIA, MARCHESE and LEONE 197 
(115) 66. 65 








-■mm 




fplfc 


.***4fe' • t.; 


I* 

CA.| 

0k— a 

$ m 











V ’ ■:*!': • ‘IV ' 







>ource: httpsv/wwwjndustrydocuments.ucsf.e^/docs/pzll 






£*• _ •_ ; . 1 . . *> #*,••': •. .•••■•» /•• 

• -: *■*.••••■•. rW*- <*v* • : ~ 


Page 500 


GIBELLI, BOLANDRINA, DEL FAVERO 
and PASOTTI 1964 (692) 218, 215 
GIBBONS and MITROPOULOS 1972 
tgt. (1099) 312, 310 
^ GILBERT 1936 (A 634) 225 
GILDER 1971 (S 164) 334 
'f% GILFILLIAN 1912 (16) 19, 15 
;*> GILLMANN and COLBERG 1969 (A 487) 

CfcClNZEL and KOTTEGA 1954 (A 677) 

• 256 "•; 

.v v >GIGVA NE LLI 1964 (S 41) 326 \\ 

^GITTELSOHN and: K1NCH 1965 (A 220) 


GLASS, GARRETA, LEWIS, GRAMMATI- 
COS and SZUR 1968 (1148) 319, 316 
^GLAZUNOV, ARGNOV, DROMBIAN and 
■ DRYLOVA 1964 (611) 185, 170 

*Y GLGRIOSO 1967 (A 42) 27 
(V GLYNN, MUSTARD, BUCHANAN and. 

. MURPHY 1966 (858) 252, 250 
; : Ju CODBER 1970 (S 59) 327 
0' GOFMAN, LINDGREN, STRISOWER, 

^ DELALLA, GLAZIER and TAMP LIN 
lit -: v 1955 (658) 211, 209 

:;‘fv GOKSEL 1967 (819) 248, 246 . * v 

0' GOLDBARG, MORAN, CHILDERS and 
-RICKETTS 1970 (406) 150, 149 
GOLDBERG, KRONE, and RESNEKOV , 
ft* 1971 (790) 242, 240 

2' GOLDRICK, SINNETT and WHYTE 1969 
i';.;: (A 455) 188 

GOLDSCHLAGER, CORSINI, BOETTCHER, 
LEB. DERNTL and BING 1969 (A 27) 

&*,*/• 14 

g “ GOLDSMITH 1970 (1062) 306, 300 

GOLDSMITH and LANDAW I 968 (1149) 

Se&Y 319, 315 

]Z GOLDSMITH, SCHUETTE and NOVICK 
^ 1963 (998) 293, 288 

;• • GOLDSMITH, TERZAGHI and HACKNEY 
1963 (1028) 298, 297 
GOLDSTEIN and BECK 196 5 (A 751) 262 
: GOLDSTEIN and EPS TIEN 1972 (A 6) 12 
GOLDSTEIN 1937 (17) 19, 15 

/ GOLUBOV SKI 1968 (609); 185, 169 

' GOODMAN, ELIAN, MOZES and DEUTSCHi 
1965 (116) 66, 61 

« GOOSSENS and MESSIN I 966 (501) 176, 164 
GORDON and KANNEL 1971 (186) 85, 83 
GORDON and KANNEL 1972 (160) 72, 71 
GORDON and KANNEL 1972 {A 221), 77 
GORLIN, BRACHFELD, MacLEOD and BOPP 
1959 (A 75) 29 

GOTHERT, LUTZ and MALORNY 1970 
(1100) 312, 308 
GOTTHEINER 197.1 (A 76) 29 
GOULET, ALLARD and POIRIER I 968 
(510) 177, 164 

GABRIEL, STARR and WHITE 1938 
(733) 236, 228) 


:C '' 


GRAHAM, COVELL, SONNENBLICK, ROSS 
and BRAUNWALD 1968 (A 733) 260 
GRANNIS 1971 (S 165) 334, 470 (a) 

GRANT 1968 (S 152) 333 

GRAY, BOOKER and OXHOA 1967 (A 705) 25f 
GREEN and HORN 1968 (S 96) 330 
GREEN 1942 {117) 66 
GREEN and BOROUSCH I 960 (A 102) 3l 
GREEN and GEISS 1961 (A 154) 50 
GREENBERG 1972 (A 497) I 9 I 
GREENBERG and WHEREAT 1970; (S 212) 33: 
GREENHALGH, LEWIS, ROSENGARTEN, 
CALNAN, MERVARTand MARTIN 1 
1971 (118) 66, 61 

GREENSPAN, EDMANBS, KNOEBEL and *• 
FISCH 1969 (872) 265 
GREWAL, LU, and ALLMARK I960 
(A 678) 256 

GREWAL, LU and ALLMARK 1962 (A 706) 
258 

GROEN 1969 (A 155) 1969 
GROOM, McKEE, WEBB, GRANT, PEAN 
and HUDICOURT 1959 (83) 58 
GROSGOGEAT and ROUBELAKIS 1965 
(947) 279, 277 

GROSGOGEAT, ANGUERA, LELLOUCH, 
JACOTOT and BEAUMONT 1965 
(959) 281, 280 \ 

GROSS 1970 (659) 211 : ^ 

GROSSMAN 1967 (A 7) 12 
GROSSMAN and BURKO 1968 (A 284) 

-118 

GRUT, ASTRUP, CHALLEN and GERHARD - 
SSON 1970 (1150) 319, 315 
GSELL 1966 (342) 124 
GSELL and A BE LIN 1972 (A 231) 102 
GUDBJARNASON 1968 (960) 281, 280 
GUILLERM, BADRE and GAUTIER 1967 
(1063) 306, 302 

GUION and: MEARA 1928 (A 635) 225 
GUNDERSON and HOYT 1971 (A 207) 

54 

GUPTA, MITTAL and MEHROTRA 1964: 

(660) 212, 209 

GUSMAN and KHALFEN 1959 (734) 236, 231 

GUTENKAUF, BRATT and ELIOT I 967 
(1151) 319, 315 

GUTIERREZ MOYANO 1968 (A 156) 50 
GUTIERREZ MOYANO and DAYRIT 1969 * 
(594) 183, 169 

GUY, SALHANY and ELIOT 1971' (1152) 

319, 317 

GWEE and LEE 1970 (A 43) 27 
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HAAG 1957 (457) 160; 171 
HAAG; LARSON; WEATHERBY (735) 234,236 
HAAS; ANAGNOSTU; LANG and SCHMIDT 
. I,,--;, .1970 (407) 149 

HADDOCK 1970 (161) 7H, 72 
, .'-. HAFT, LAU. DAMATO 1966 (736) 233, 236 
HAGERUP 1971 (623) 201 
' HAHN 1968 (A 302) 119 
HALHUBER 1971: (A 193) 31 
■ 4 HALHUBER 1972 (A 104) 31 

• .HALL 1968 (A 752) 262 
: ‘ HALL 1972 (281 98, 99 

HALL 1968 (458 160; 171 
HALPERIN; BLAGKWELDER and VERTER 
1971 (392), 1 35, 136 
HALSEY 1933 (119 62, 66 
HAMILL AND O'NEILL 1969 (1029 297 

* HAMMOND 1958(187) 7 9, 85 
HAMMOND 1960 (188) 79. 85 

v" HAMMOND 1962 (S 38) 326 
v V ’ HAMMOND 1962 (189) 79. 86 
^ HAMMOND 1963 (190) 79,86 
HAMMOND 1964 (191) 78, 86 
.HAMMOND 1966 (162 70. 72 
.'‘HAMMOND 1967 (S198) 337 
■•..HAMMOND 068a (192) 79. 86 
',. rr HAMMOND, AUERBACH, KIR MAN and 
'• • • GARFINKEL 1970 (738) 233, 236 
; HAMMOND and GARFINKEL 1966 

094) 79, 86 * ..V? 

HAMMOND and GARFINKEL 1968b 
. : ';v (193) 79, 86 

HAMMOND AND GARFINKEL 1969 
(195) 79, 86 - 

•HAMMOND, GARFINKEL and 
‘'' J ; SEIDMAN 1971 (377) 130, 133 

HAMMOND and HORN: 1954 (196): 78, 86 
HAMMOND and HORN 1958a (197) 78, 86 
HAMMOND and HORN 1958a (198) 78, 86 
HAMNER, MEHTA, PINDBORG, ODONT 
and DAFTARY 197 H (A 512)192 
HAMPTON and MITCHELL 1966 (978) 282, 
284 

’ HANSEN 1968 (A 285) 1 18 
HANSON and HASTING 1933 (1030) 297, 298 
HANSON 1962 (737)i229, 236 
HANSSON.MASUOKA and CLARK 1963 
(A 707) 258 

- HANSSON, MASUOKA and CLARK 1964 
(A 708)258 

HARKAVY 1933 (120) 62, 66 
HARKAVY 1956 (123) 62 66 


HARKAVY 1957 (122) 62, 66 
HARKAVY 1968 (121) 62,66 
HARKAVY 1970 (124) 62,66 
HARKAVY 1932 (124a) 62, 66 
HARKAVY 1960 (125) 62, 66 
HARKAVY 1962 (126) 62, 66 
HARKAVY and PERLMAN 1964 (127) 62, 66 
HARKEN 1968 (S 97) 330 
HARLAN, OBERMAN, MITCHELL and 
- GRAYBIEL 1967 (820) 248, 247 
HARLAND 1971 (A 125)47 
HARRIS 1939 (S 64) 328 

HARRISON and MITCHELL 1966 (A 605) 199 
HARTRIDE 1919-1920 (1000) 293* 290, 287 
HARTROFT 1956 (359) 128. 126 
HASHIMOTO; IGARASHI, UE! and KUMAKURA 
1964 (87 9) 268, 265 
HAS LAM 1:964 (A 606) 199 

HASS, HENSON; LANDERHOL and HEMMENS 

1968 (950) 279 277 - v,. 

HASS, LANDERHOLM and HEMMENS 1966a 

(948) 279, 277 > i, . 

HASS; LANDERHOLM and HEMMENS 1966b 

(949) 279,277 - 

HASSENCAMP 1939 (A 734) 260 

HATCH, REISSELL, POON-KING, CANELLOS, 
LEES and HAGOPIAN 1966 (343) 124, 

123, 122 

HAUGE, HARVALD and REID 1970 (319) 109, 

108 * . - ' • * 

HA YARD. 1966 (A 44) 27 

HAVLIK, FEINLEIB, GARRISON and* KANNEL 

1969 (707) 221, 220 
HAWKINS 1972 (693) 218 215 
HAY 1972 (S 62) 327 

HAY and TURBOTT 1970 (69) 42, 40 
HAYWOOD, WALBERQ KERR, MOSHSENIN, 
and MOHLER 1972 (1064) 306. 300 
HEAD 1939 (S 17) 324 
HEDERDEN 1802 (18) 19, 15 
HECHT 1962 (S 134) 332 

HEDBERG and LINDBERG 1 969 (A 534) 193 
HEDRICK 1971 (S 115) 331 

HEFFERNAN. CULLEN; O'SULLIVAN, BUGLEI 
and MULCAHY 1963 (A 77) 29 
HEGGLIN and KEISER 1955 (S 25) 325 
HEINE , SCHMIDT and ANDERS 1965 (A 181) 

52 

HEISTAD and WHEELER 1972 (1101) 308, 

312 

HELLBERG, WAYLAND, RICKART and BING 19 
(908) 272, 270 

HELLERSTEIN 1968 (A404) 143 
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HELLERSTEIN 1968 (A 404) 143 
i^iHELLERSTEIN and FORD 1968 (A 78) 30 
t^HELLUNG-LARSEN, LAURSEN, KJELDSEN, 
m^:-ASTRUP 1968 (1 102) 312, 309 
^HENDERSON 1953 (739) 228, 236 
• HERBIG 1942 (A 679) 256 
HERMAN; ELLIOTT and GORLIN 1967 
rJS^ CA 539) 194 
^k HERNBERG 1964 (661) 212, 209 
:S£C HERRMANN 1929 (A 636) 225 
^HERSHBERG 1968 (A 79) 30 v 4'. 

; HERSHBERG and ALEXANDER 1972 
(A 80) 30 

HETZEL 1972 (A 350} 140 
' r HEYDEN and GERBER 1969 (A 208) 54 
\ HEYDEN, GASSEL, BARTELL; TYROLER, 
HAMES 1971 (415)152, 151 
^■REYDEN, HAMES, BARTEL, CASSEL, 
TYROLER H971 (416) 152, 151 
•^HEYDEN-STUCKY 1965 (662) 212, 210 ' :V ‘ ; 

^ HEYDEN^STUCKY 1967, (608) 185, 169 
HICKEY. GEARTY, BOURKE and 
MULCAHY (A 499) 191 
HICKEY and MULCAHY 1970 (A 498) 

‘191 

HICKIE 1968 (A 351) 140 
•T . HIGGINS 1964 (A 182) 52 

HIGGINS , HIGGINS; LOCKSHIN and 
4^' CANALE 1969 (496) 176, 163 
r^ : HIGGINS*. LOCKSHIN; GILSON, COCHRANE, 
CAMPBELL, WATERS; EERRI^ OH, 
HIGGINS; H972: (326); 113, 112 
. HIGGINS and KELLER 1970 (233) 93, 90 
. HIGGINS and KJELSBERG 1967 (?34) 93, 

90 

, HILLEBOE 1957, (282) 99, 98 
V / HIMBERT, BENSAID and ROUSSEL li97 I 
(530) 178, 165 
HINES I960 (791) 242, 241 
, HINKLE 1966 (487) 174, 163 
HINKLE 1967 (A 253) 1 16 
HINKLE 1971 (A 45) 27 
HINKLE 1972 (489) 174, 163 
HINKLE 1966 <5 86) 329 
HINKLE 1968 (488) 174, 163 
HIPSLEY 1971 {S 166) 334 
HIPSLEY 1971 (S 116) 331 
HIPSLEY 1966 (A 456) 188 
HIRAYAMA 1972 (A 521) 192 
HISLOP I 964 (S 197) 336 
HJERMANN 197,1 (A 527) 193 
H LOU CAL and DUSEK 1968 (512) 

HLOUCAL and DUSEK 1969 (A 468) 189 
H LOU CAL and DUSEK 1971 {A 352) 140 
HLOUCAL and DUSEK 1971 (A 143) 49 


HOAK, CONNOR, ECKSTEIN and WARNER 
1964 (A 607) 199 

HOAK, POOLE and ROBINSON 1963 
(A 608) 199 

• HOAK, WARNER and CONNOR 1967 

(A 609) 199 

HOFF and HOCKMAN 1967 (A 753) 262 
HOFFMANN 1914 (A 183) 52 
HOFREUTER, CATCOTT and XINTARAS 
1962 (1001)i293, 291 . r 

HOLCZABEK 1971 (1065) 306* 303 
HOLLANDS and! VANOV 1965 (A 709) 258 
HOLLAND, RAFTERY, McPHERSON and 
STONE 1967 (479) 173, 162 
HOLMGREN 1967 (A 405) 143 
HONEGGER 1967 (A 105) 31 
HOOD, TIBBLIH WEL1N, ORNDAHL and 
KORSAN-BENGTSEN 1969 (A 286) 118 
HORAK, KOCI and PLISEK 1968 (513)il77, 165 
HORLEIN and SEITZ 1968 (A 488) 190 
’HORVATH 1969 (A353) 140 
HOSPITAL MEDICINE 1968 (S 280) 343 
HOWARD 1934 (A 157) 50 
HOWE 1970 (A 500) 191 
HOWELL 1971 . 455(a) 

^HOWELL 1972 (S 175) 335 
HOWELL 1972 (S 176) 335 
HRACHOVEC 1969 (A354) 140 
HSI^PU S and LI-MING 1940 (1031): 298, 297 
HUCHARD 1899 (19) 19. 16 

* HUEPER 1941 (A 126) 47 

HUEPER 1943 (951) 279, 277 * - 

HUEPER 1944 (1103) 312, 309 
HUGHES 1962 (S 135)i332 
HUGHES 1970 (663) 212, 207 

HULTGREN, CALCIANQ PLATT and ABRAMS 
1967 (84) 58. 55 
HUNT 1956 (A 637) 225 
HUNTER 1961 (A 568) 196 
HUNTER 1962 (A 569) 197 
HUNTER 1963 (589) 183, 168 
HURST and SCHLANT I960 (A 158) 50 
HUTCHISON 1968 (S 317) 346 
HUTCHISON 1970 (428) 155, 153 
HYAMS and LOOP 1969 (486) 174, 163 

HYAMS, SEGI and ARCHER 1967 (53) 

35,34 

IGLESIAS, GARIS and LANCASTER 197,1 
(626) 203, 201 ♦ 

IKKALA 1960 (516) 177, 165 
INGALLS and GORDON l.966(A 355) 140 
INTERNATIONAL SYMPOSIUM IN SAN JUAN 
1971 (320) 109, 108 

IRVING and YAMAMOTO 1963 (740) 236, 230 
ISACSSON 1972 (128) 66, 61 
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JACKSON, OBERMAN, MITCHELL and 
. V ;. V . GRAYBIEL 196? (741) 237, 228 
;^V JACKSON 1891 (A 638) 225 
JACOBS 1971 (600) 184, 169 
y £ ; JACOBS 1968 (85) 58 /•• 

- : vi—. JAFFE 1968 (1066) 300 . 

> ^ VJAKUSZEWSKA 1969 (344) 124,123 
JAMES (742) 237 . 

JAMES 1968 (S 51) 327 • 

JAMES, POST, SMITH 1955 (361) 128, 127, 

' U-i^ : v'^126 

' t^ JAN and CROSCOGEAT 1971 (S 60) 327 
^VV.'JAN, LACOTOT and BEAUMONT 1969 

(977) 284, 282 " • • - :. ’ • 

VY* JENKINS 1967 (A 303) 119 -yi' 

*;^JENKINS H971 (A 304) 119 
Vv WvJENKINS, ROSEMAN and ZYZANSKI 1968a 
^ :y. (235) 93, 90 

. JENKINS, ROSEMAN and ZYZANSKI 1968b 
/ffe (236) 93, 90 

; yV* JENKINS, ROSEMAN and ZYZANSKI 1968 
: t (664) 212, 207 

, i’vfV JHATAKIA 1966 (557) 180, 167 w •, . 

JHATAKIA; THAKORE and VASAVADA ' 
4^?.'V 1967 (559) 180, 167 
.v ^JiCK, SLONE, WESTERHOLM* INMAN, 

. ' r v£ ’> VESSEY, SHAPIRO, LEWIS and ... . 

WORCESTER-1969 (708) 221, 220 : 
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• ^•^RUSSEK and ZOHMAN 1958 (484) 173, 163, 351(a) 

. ’ KtRUSSEK, ZOHMAN and DORSET 1955 (766) 

- ' 238 

: Tt \ RUSSEK, ZOHMAN and DORSET 1955 (34) 

20; 17 

RUSSO 1968 (A 54) 28 
RUSSO 1968 (A 520) 192 
* : SACKETT 1969 (S 107) 330 

•/ SACKETT and W1NKELSTEIN 1965 (A 266) 

. 117 

SACKETT, GIBSON, BROSS and P1CKREN 
1968 (92) 58, 56 

; SACHDEV and WAHI 1961 (S 36) 326 
SAIGER 1966 (S 323) 346, 357(a) 

SAILAPATHY 1966 (A 169) 51 
SALA 1963 (A 55) 28 

O SALATICH 1965 (A 757) 262 

SALBER and MACMAHON 1961 (399) 137, 134 
SALTER 1967 (S 149) 333 
SAMANEK and AVIADO 1966 (883) 268, 266 
SANTRUCEK 1969 (A 475) 189 
SANTRUCEK 1970 (514) 177, 165 
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SANTRUCEK and VACEK 1967 (A 473) 189 
SANTRUCEK and VACEK 1968 (A 474) 189 
SANTRUCEK and VACEK 1968 (S 54) 327 
SAPHIR, OHRINGER and SILVER STONE 
1956 (A 291) 118 

SAPHIR and RAPAPORT 1969 (939) 

276,275 

SARTWELL 1971 (701) 218, 216 
SARTWELL, MASI, AHTHES, GREENE and 
SMITH 1969 (702) 218, 216 
SARVOTHAM and BERRY 1968 (563) 181, 16 
SCHAR 1969 (A 267) 117 
SCHAR 1969 (A 373) 141 
SCHAR 1970 (A 492) 190 
SCHATTENBERG 1968 (S 204) 337 
SCHELDT, ASCHEIM and KILLIP 1970 (7,8) 
44, 43 , 

SCHETTLER 1966 (A 374) 141 
SCHETTLER 1969 (A 134) 47 
SCHETTLER 1970 (A 170) 51 
SCHETTLER 1972 (A 494) 191 
SCHETTERL and HILD 1967 (A 493) 190 
SCHEUER and STEZOSKI 1968 (A 687) 256 
SCHIEVELBEIN and EBERHARDT 1972 
(1076) 307, 300 . ; 

SCHIEVELBEIN and EBERHARDT 1972 
(S 63) 327 ' 

SCHIEVELBEIN and SCHIRREN 1964 
(980) 284, 282 

SCHIEVELBEIN and WERLE 1967 (884) 

268, 264 ^ 

SCHIEVELBEIN; PETER, TRAUTSCHOLD 
and WERLE 1966 (A 622) 200 
SCHIEVELBEIN, LONDONG, LONDONG, 
GRUMBACH, REMPLIK, SHAUER and 
IMMICH 1970 (955) 279, 277 
SCHILLING 1969 (A 268) 117 
SCHILLING, CHRISTAKIS, BENNETT and 
COYLE 1964 (A 582) 197 
SCHIMMLER and NEFF 1966 (56) 35, 34 
SCHIMMLER and NEFF 1966 (533) 17 9, 165 
SCHIMMLER and NEFF 1968 (A 56). 28 
SCHIMMLER, NEFF and SCHIMERT 1968 
(534) 179, 165 

SCHIMMLER, SCHIMERT and NEFF 1967 
(148) 68, 60 

SCHIRGER and SHICK 1964 (S 43) 326 
SCHMAUSS and ARIT 1970 (A 193); 52 
SCHMIDT 1965 (S 83) 3Z9 
SCHMIDT 1939 (1009) 294, 290 , 289. 280 
SCHMIDT 1939 (1042) 299, 297 
SCHMIDT 1940 (1010) 294, 290 
SCHMIDT 1940 (1043) 299, 297 
SCHMIDT 1938 (A 171) 51 
SCHMIDT 1972 (A 465) 188 
SCHMITERLOW, HANSSON. ANDERSSON 
APPELGREN and HOFFMANN 1 1967 
(A 758) 262 

SCHNEIDER 1938 (A 654) 226 
SC1IOENBERGER 1970 (S 324) 346 
SC1IOENBERGER, STAMLER, LINDBERG 
SHEKELLE, STOKER 1969 (A 269) 117 



&vV- 

: : *T ,y &2Pr£t 




'*■ . < T ‘ v 


-S' 




l-i • 



^ . *;v» 

s avlTStf- 1-2.' 



source: mips:/ 






•• V" • 


.hs4&fc' 


■ ^ ^ \ *. 

~T~~7~ 

&* -.■; 

• . v: 

-4fr **80^4. 


V.'' - -*'/ •%;. 


♦ .v.i.ifijU;'. ; : .. l&yy'.-j:-.- : 


>-*»'•> - ' ; 5V 


. *■ V : 

■• '•■ •>':«<’' -. .^y^S 
:• >,.• V* ’ : *3 ’ 

U £ "'■ . y '■>. _ W ^ 

,A . '.i. - V ••>1- 1 


^ , v .,V ? •. V 


4 : 


•• ••,•*>-:*,. • • -rm* 


'Wr5‘£#*' /£ 

>' v • . 



•‘/f.V_ ;■ . 

r-il 


- <&'*£'' V ‘ 


.#»r r- - . -V 



. SCHOENDORF, WILKENING and CLIFFTON 
v 1970 (860) 252, 250 

SCHOR, ELSOM, ELSOM and DUNN 1964b 
^ (255) 94, 89, 360(a) 

0 ;!C SCHOR, CLARK, PARKHURST, BAKER and 

* £v'> ELSOM 1964a (254) 94, 89 
: .- ^ SCHRENK 1942 (1011) 294, 290, 289, 288 

A - .. SCHULTHEISS 1969 (A 496) 191 

. J ' ,VSCHUMANN 1968 (S 102) 330 
• ;. : V^P'SCHUMANN 1971 (A 655) 226 
• v 'aV^SCHUSTER 1966 (A 495) 191 
, ;; -V fSCHWARTZ, RICHARD, LELLOUCH and 
. -•- V t CLAUDE 1971 (681) 213* 207 

' "—* >. SCHWART2, LELLOUCH, ANGUERA, 

• ; - BEAUMONT and LENEGRE 1966 

' v^v C57) 35,33 

.;,,y •.^-jSCHWARTZ, LELLOUCH, ANGUERA, 

- ' j RICHARD and BEAUMONT 1965 (149) 68, 

* SCHWART2, ROSENWEIG, TOOR and 

'-;V>-v£.v/ LEWITUS 1963 (A 583) 197 

v V-.SCHWEIZER, PLANTA, BATCHELET 

and PLETSCHER I960 (924) 273, 271 
’ SCHWEIZER 1969 (S 57) 327 
vSaSCHWEIZERISCHE MEDIZINISCHE 
< WOCHENSCHRIFT 1971 (S 291) 343 

^ ^SCOTT 1940i (A 656) 226 
M, SCOTT 1952 (S 23) 325 
^SEBRELL 1968 (A 441) 146 
^^SEFTEL, KEW and BERSOHN 1970 (599) 

: i84, 169 

O ’^aSEFTEL, keeley, walker, THERON 
? ' • and DE LANGE 1965 (598) 184 
SEGERS and MERTENS 1972 (400) 137,, 135 
V,/ -^SEIGEL and LONCIN 1968 (71) 42, 40 
........ .^'SELTZER 1968 (S 325) 346, 382(a) 

' ■■§S SELTZER 1970 (S 326) 346, 

- ^ -^ SELTZER 1971 (S 168) 334, 

* V:^SELTZER 1972 (S 123) 33 l 
SELTZER 1972 4 l6(i) 

^4; SELTZER 1973 (S 182) 335, 439(a) 

' 'wSERAFIMOVA 1971 (767) 238, 228 
V?:; SHAFFER 1964 (A 172); 51 
.‘• SHAH 1968 (A 173) 51 
’yV SHANKS 1966 (885) 268, 265 
SHANOFF 1965 (A 375) 141 
• ’ . SHAPIRO, WEINBLATT, FRANK and SAGER 
1965 (257) 95, 89 

SHAPIRO, WEINBLATT, FRANK and SAGER 
‘ -V-' 1969 (256) 94, 89 

SHAPIRO, WEINBLATT, FRANK and, SAGER 
1970 (490) 174, 163 

SHAPIRO, WEINBLATT, FRANK, SAGER 
and DENSENi 1963 95, 89 
SHARMAN, VANOV and VOGT 1962 
(A 742) 261 

r SHEKELLE 1968 (461) 160 

( \ SHEKELLE and OSTFELD 1963 

(S 139) 332 

SHEKELLE, OSTFELD and PAUL 1969 
95, 90 

SHEPHERD 1951 (806) 243, 241 
SHIBATA, HOLLANDER and WEBB 1968 
(886) 268, 265 


425(a) 

470(a) 

416(b) 
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I SHIELDS 1971 (1044) 299, 296 

SHILLINGFORD 1965 (49) 25,24 
% SHIMAMOTO and ISHIOKA 1963 (981) 284, 2 

SHLESER 1965 (A 91) 30 
SIBLEY 1965 (A 112) 31 

SIDD, KEMP and GORLIN 1970 (352) 125, 12| 
SIDD, SASAHARA and LITTMANN 1966 
(325) 110; 108 
SIEBECK 1935 (A 194) 52 
SLEBELT 1917, (S 10) 323 
SIEDEK 1971 (A 148) 49 
| SILVERS 1967 (261) 95, 90 

SLEVERS 1968 (260) 95* 90 
SILVERS, EDWARDS, MURRAY and 
SCHRENK 1942 (1012) 294, 290 
SIGGAARD-ANDERSEN, KJELDSEN, 
PETERSEN and ASTRUP 1967 (1118) 

63 313, 309 

SIGGAARD-ANDERSEN, PETERSEN, 
HANSEN and MELLEMGAARD 1968 
(1119) 313, 309 

SIGGAARD-ANDERSEN, PETERSEN, 
HANSEN and MELLEMGAARD 1969 
(1120) 313, 308 . -y 

SIGLER 1955 (S 26) 325 
SIGURJONSSON 1969 (566) 181, 167 
SILVETTE, LARSON and HAAG 1961 
(A 715) 258 

SIMBORG 1970 (A 270) 117 
SIMON and IGLAUER I960 (768) 238, 229 
SIMON and IGLAUER 1961 (769) 238* 229 
SINGER 1935 (A 657) 226 
SINGH 1971 (565) 181, 167 
SINGH, KHANNA, SRIVASTAVA and HOON 
1970 (A 57) 28 
SINGH 1965 (984);285, 282 
SINGH and OESTER 1964a (982) 284, 283 
SINGH and OESTER 1964b (983). 284; 283 
. - •. SIR TOR I 1967 (S 90) 329 

SIVE, MEDALIE, KAHN, NEUFELD and; 

R1SS 1971 (A 553) 195 
SJOVALL and WIHMAN 1934 (79) 44, 43 
SLABY, BAZIKA, REISENAUER and 
MARSEKOVA 1970 (A 552) 195 
SLANY 1972 (A 554) 195 
SLATER 1950 (1077) 307, 303 
SLEIGHT 1964 (887) 268, 265 
SMITH 1943 (35) 20, 15 
SMITH and SMITH 1962 (A 16) 12 
SMITH 1937 (307) 106 
SMITH; 1967 (A 509) 191 
SMYTH, ADEY and LANGLEY 1970 (682) 

213, 210 

SNEGIREFF and LOMBARD 1963 (308) 

106, 105 

SODI-PALLARES* DE MICHELI, MEDRANOj 
* FISHLEDER, BISTENI, FRIEDLAND, an| 
TESTELLI 1962 (A 92) 30 
SOEIIREN 1948 (A 174) 51 
SOGANI and JOSHI 1965 (861) 252, 250 
SOLBERG 1971 (A 530) 193 
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SOJL.OFF and POWERS 1964 (770) 238, 230 
SOLOFF and SCHWARTZ 1963 (A 584) 197 
SOLOFF and SCHWARTZ 1966 (683) 213, 207 
SOLTI, KRASZNAI, REV and NAGY (941) 
276, 275 


‘276, 275 

A J SOLTI, ISKUM, ZOLTAN; PAPP and 
• - V PREISICH 1964 (925) 273. 271 
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PREISICH 1964 (925) 273, 271 
^ . - SOLTI, PETER, OLAH, ISKUM, REV. 
r HERMANN and REFI 1963 (940) 276, 275 

* "•* SOLVSTEEN and KRISTIANSEN 1968 (1121) 
313, 309 


K»i 


SOMMER 1972 (S 327) 346 : r v 

<r . t ....' SONNENBLICK, ROSS, COVELL, KAISER 

/-• and BRA UN WALD 1965 (A 743) 261 
SPAIN I960 (291) 100, 98 

.SPAIN 1970 (62) 38, 37 . : . - • 

SPAIN 1 1970 (63) 38, 37 
SPAIN and NATHAN 1961 (684) 213, 209 
> 4 SPAIN, BRADESS andHUSS (93) 58 
•_“V; SPAIN, NATHAN and GELLIS 1963 (A 585) 198 
SPAIN, BRADESS, MATERO and TARTER 
1969 (64) 38, 36, 427(a) 

SPECKMANN, KIENSCH, MAETZEL and 
’ T J:-: MAYER 1967 (A 17) 12 

SPECTOR and SPAIN 1972 (A 58) 28 
: SPELMAN and LEY 1966 (549) 186, 166 
f SPINA, LISI, SILVIA and SIRACUSA ‘ 

1969 (A 543) 194 

* SPRAGUE 1958 (A 321) 120 ... 

v SPITTLE 1972 (S 178) 335, 403(a) 

- V*SPRAGUE 1961 (A 322) 120 
J’SPRAGUE 1966 (A 271) 117 
STABLES, RUBENSTEJN, METZ and LEVIN 
1967 (711) 221, 219 
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STALLWORTH, NAJIB and RAMIREZ 1967 
fS- (807) 243, 241 
STAMLER 1959 (419) 152, 151 
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STAMLER 1959 (476) 173, 162 
^ STAMLER 1962 (A 226) 77 
f -;*STAMLER 1962 (A 555) 195 
■Jt STAMLER 1962 (A 135) 47 
‘ o STAMLER 1964a (262) 95* 90 
:V tSTAMLER 1964b (263) 95* 90 
, .f STAMLER 1965 (A 586) 198 
]\-i STAMLER 1967 (A 442) 146 
STAMLER 1968 (264) 95, 90 
, STAMLER 1969 (A 379) 142 
STAMLER 1970 (A 591): 198 
- STAMLER 1970 (A 592)i 198 
STAMLER 1971 (A 381); 142 
STAMLER 1971 (A 380)i 142 
STAMLER and BERKSON 1972 (451) 159, 157 
STAMLER, BERKSON, LINDBERG and 
■ LEVINSON 1966 (A445) 147 
STAMLER, BERKSON, YOUNG, LINDBERG, 

. HALL, MILLER, STAMLER 1962 (A 446) 
147 

STAMLER and EPSTEIN 1972 (A 382) 142 
STAMLER, BERKSON, LINDBERG, MILLER 
HALL 1961 (477) 173 

STAMLER, BERKSON, YOUNG, HALL, and 
MILLER 1963 (452) 159, 157 
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STAMLER, BERKSON, YOUNG, LINDBERG 
HALL, MOJONNIER and ANDELMAN 
1963 (A 587) 198 

STAMLER, BERKSON, LEVINSON, LINDBE 
MOJONNIER, MILLER, HALL and 
ANDELMAN 1966 (A 443) 146 
STAMLER, BERKSON, LEVINSON, MOJONN 
EPSTEIN, HALL, BURKEY. SOYUGENE 
and ANDELMAN 1968 (A 444) 147 
STAMLER, BERKSON, LINDBERG, MILLElj 
SOYUGENG, TOKIGH and WHIPPLE 

1968 (A 589) 198 

STAMLER, BERKSON, LINDBERG,HALL, 
MILLER, MOJONNIER, LEVINSON, 
DOHEN and YOUNG 1966 (A 377) 141 
STAMLER, BERKSON, LINDBERG, HALL , 
MILLER, MOJONNIER, LEVINSON; 
COHEN and YOUNG 1966 (A 378)' 141 
STAMLER, HALL, MOJONNIER, BERKSON 
■ LEVINSON, LINDBERG, ANDELMAN, 
MILLER and BURKEY 1966 (A 376) 141 
STAMLER, LINDBERG, BERKSON, MILLER| 
TEMPLETON and HALL 1960 (420) 

152, 151 

STAMLER, LINDBERG, BERKSON, SHAFFEJ 
MILLER and POINDEXTER I960 (475) 
173, 162 

STAMLER, SCHOENBERGER, LINDBERG, 
SHEKELLE, STOKER, EPSTEIN, DeBO 
STAMLER, RESTIVO, GRAY and CAIN 

1969 (A 227) 77 : 

STARR 1954 (627) 203, 202 
STARR I960 (771) 238, 228 
STARR 1967 (772) 238, 228 
STEAD 1969 (A 447) 147 
STEAD 1969 (A 588) 198 
STEBNER 1972 (A 383) 142 * 

STEEDS 1969 (A 239) 102 
STEFANOVICH, FORE, KAJIYAMA and ‘ 

IWANAGA 1969 (956) 279, 277. 432(a) 

' STEINMANN 1966 (A 211) 54 
STEJFA 1967 (511) 177, 164 
STEPHENS 1970 (A 458) 188 
STEPHENS 1970 (A 459) 188 
^STERLING 1971 (S 328) 346, 461(a) 

STERLING 1972 416(h) 

'STERN and BRAUN 1966 (889) 268. 266 
STERN and RAPAPORT 1967 (890) 268, 265 
STERN, FERGUSON and RAPAPORT 1964 
(888) 268, 265 . 

STEVENS 1917 (36) 20, 15 
STEWART 1970 (A 228) 77 
STOCKS 1969 (333) 113, 1 12 
STORCH, ENGELMANN and KOHLER: 1971 
(536) 174, 165 
STRAUBE 1966 (A 323) 120 
STRAUBE and LAFRENZ 1966 (A 272) 117 
STROBEL and GSELL 1965 (607) 184^ 169 
STOLLEY 1972 (A 149) 49 
STROMBLAD 1959 (942) 276, 275, 438(a) 
STRONG 1966 (94) 58 

STRONG* RICHARDS, McGILL* EC GEN and 
McMURRY 1969 (95) 58 •■ ;.- v • C 
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STUART-HARRIS 1962 {A 175) 51 
STUBER 1967 (S 91) 329 
SULZBERGER 1934 (150) 69, 62 ’ 

SUMMERS, RICHMOND and WECHSLER 

1971 (773) 238, 231, 480(a) 

SUSSMAN, SHAFRIR and STEINBERG 

1958 (967) 281, 280 

-SUZUKI 1969 (1078) 307, 303 - - - 

SWAINE. PERLMUTTER and ELLIS 
J 1964 (A 744) 261 

' SWARTOUT and WEBSTER 1940 (292) 100 
SWARTZ 1971 (S 61) 327 
SYME 1967 (293) 100, 98 
SYME 1970 (A 384) 142 
SYME 1965 (493) 174, 163 

SYME, HYMAN and ENTER LINE 1964 ...... . 

(492) 174, 163 '/ 

SZANTO 1966 (S 148) 333, 390(a) 

. SZANTO 1967 (S 150) 333, 390(a) 

SZANTO and YUDKINl 1969 (A 623) 200 
SZOLLOSI, MEDVE and JENEY 1970 
(1079) 307, 300 
TAGERT 1970 (843) 249, 247 
TALBOTT 1964 (685) 213, 209 
.« TAUBERGER 1964 (A 759) 262 
iTAYLOR, BLACKBURN, PUCHNER, VASQUEZ, 
•r: PAR LIN and KEYS 1969 (A 593) 198 

f TAYLOR and SCHILLING 1967 (A 510) 191 
TAYLOR, CINGOLANI, GRAHAM and 
?*■■■■. CLANCY 1967 (A 745) 261 

TECULESCU, LILIS, HILT and ROVENTA 

1972 (401) 137, 135 

^ TERASLINNA, PARTENEN, KOSKELA and 
Zi OJA 1971 (526) 178, 165 
'. TERRIS 1964 (462) 171, 160 
TERRIS 1968(S 103) 330 
./.TERRY 1970 (S 120) 331 
TERZIDJS, KAULBACH and OTT 
1963 (A 240) 102 
: TEUSCHER (A 59) 28 
THEIS 1965 (A 195) 52 
'• THEODORE, O'DONNELL and BACK 1971 
(1166) 320; 316 

THEORELL and RAHE 1972 (A 324) 120 
THIENES I960 (957) 279, 277 
THIENES, CANGELOSI and SKILLEN 1962 
(A 716) 258 

THISEUS and TIB BEING 1970 (A 18) 12 
THOMAS 1958 (644) 206, 204 
.THOMAS 1959 (808) >243, 240 
THOMAS 1959 (382)'133, 130 
THOMAS I960 (A 292) 118 
THOMAS 1968 (383)i 133, 13U 381(a) 

THOMAS 1969 (A 327) 121 
THOMAS, BATEMAN and LIND BERG 1956 
(775) 239, 229 

THOMAS and COHEN! I960 (A 594) 198 
THOMAS, FARGO and ENSLEIN 1970 (402) 

137, 134 

THOMAS and CREEN5TREET 1973 (A 325) 120 
THOMAS and MURPHY 1958 (776) 239, 229 
THOMAS and MURPIIY 1960a (777) 239, 229 


THOMAS and MURPHY 1960b (778) 239, 229 
THOMAS and ROSS 1968 (A 326) 120 
THOMAS, ROSS and HICINBOTHOM 1964 
(645) 206, 204 

THORNE, WING and PAF FEN BARGER 1968 
(265) 95, 89 

THOULD 1965 (353) 125, 122 • 

TIBBLIN 1967 (646) 206, 204 

TIBBLIN 1968 (602) 184, 169 

TIBBLIN 1970 (601) 184, 169 

TIBBLIN 1970 (A 385): 142 

TIBBLIN 1971 (1080) 307, 300 

TIBBLIN and WILHELMSEN 1970 (S 112) 331 

TIBBLIN and WILHELMSEN 1971 (603) 

184, 169 

TIBBLIN and WILHELMSEN 1971 (604) 

184, 169 

TILLER, SCHILLING and MORRIS 1968 
(A 511) 192 

TKACHENKO, TISHCHENKO, ZATSEPILIN 
and DIMITROVA 1966 (1167) 320, 316 
TOBIASCH 1951 (774) 239, 228 

TOMATIS, FIERENS and VERBRUGGE 
1972(151)69,63 
TONELLI, TUMIOTTO, BISBINI, 

PR ONTICELLI and MONTI 1968 (A 136) 
47 

TORKELSON 1964 (A 113) 31 
TRAVELL, RINZLER and KARP I960 
(926) 273, 271 

TRINDER and HARPER 1962 (1013) 294, 290 
TRUETT, CORNFIELD and KANNEL 1967 
(213) 87, 82 

TRUHAUT, BOUDENE and CLAUDE 1968 
(1168) 320,316 

TRUHAUT, BOUDENE and CLAUDE 1968 
(1122) 313, 309 

TRULSON, CLANCY JESSOP, CHILDERS 
and STARE 1964 (384) 133, 131 
TSUJIMOTO, TANINO and KURdCOCHI' 

1965 (968) 281. 280 
TUOHY 1943 (A 448) 147 

TURNER and ILLINGWORTH 1971 (S 169) 33 
TURPEINEN, MIETTINEN, KARVONEN, 
ROINE, PEKKARINEN!, LEIITOSUO and 
ALIVIRTA 1968 (A 449) 147 
TURPEINEN, MIETTINEN. KARVONEN, 
ROINE, PEKKARINEN, LEHTOSUO and 
ALIVIRTA 1969 (A 590) 198 
TYROLER and GASSEL 1964 (491)' 174, 163 
TZAGOURNIS and REYNERTSON 1972 
(294) 100, 98 
UDRY 1971 (S 121) 331 
UNVERRICHT 1941 (152) 69, 63 
USTVEDT 1959 (A 212) 54 
VALIC and DURIC 1954 (1014) 294, 290 
VALLIN 1883 (S 2) 323 

VALORI, INNOGENTI, SORBINI and SOLINA 
1964 (927) 273, 271' 

VAN BUCIIEM 1967 (A 450) 147. 383(a) 

VAN BUCIIEM 1970 (538) 183, 168 
VAN BUCHEM, DRION, WIGBOUT and 
BOSSCHIETER 1970 (A 544) 194 
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VAN BUCHEM, DR ION 1 , WIGBOUT, 

; BOSSCHIETER and FRIMA 1970 

V (626) 203, 201 

VAN HOUTE and KESTELOOT 1972 (686) 

V 213, 209 - : ••••’*••• 

VAN ITALLIE 1962 {A 137) 47 
VAN LIEW 1968 (1123) 313, 308 
VAN LIEW 1968 (1124) 313, 308 
VAN LIEW, 1970 (1125) 314, 309 
VAN REENEN 1954 (S 24) 325 
VAN VOORST VADER 1965 (585) 182, 168 
VE1TH 1940 (1081) 307 
VELA 1967 (S 200) 337 
VERESS 1965 (A 688) 256 
VESSEY and DOLL 1968 (703) 218, 216 
VIEL, DONOSO and SALCEDO 1968 
; (96) 58 : l -A>V 

VILLIGER and HEYDEN-STUCKY 1966 
(58) 35, 33 

VLAICU, MACAVEI and PATIU 1971 (687) 

213, 210, 478(a) 

VLAICU, MACAVEI and PATIU 1971 
(A 595) 198 

VOGEL and GLESER 1972 (1082) 307, 302 
VOGEL, GLESER WHEELER and WHITTEN 
1972 (1083) 307, 302 

VOGEL, JACOBWITZ and CHIDSEY 1969 
• (A 746) 261 
VON! AHN 1948 (A 658) 226 
VON AHN 1949 (S 21) 324 •• . - 
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